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IN LIQUID FORM 


n important additive for 
oncrete « grout - and most 
orms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
Its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


OY WILSON, DICKSON LTD 


| NORTH JOHN ST, LIVERPOOL 2 Tel: Central 7691 
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n important additive for 
yncrete « grout - and most 
orms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
Its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


OY WILSON, DICKSON LTD 


| NORTH JOHN ST, LIVERPOOL 2 Tel: Central 7691 
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BAR-BENDIN: 
EQUIPMENT 


This is a single-disc 

which is specially designed for a 

extraordinarily high rate of bend 

ing bars up to I in. diamete: 
A full hook takes three seconds’ bending time. 
is also equipped with accessories for bending ang! 
loops in one operation on mild steel reinforce 
ment up to | in. diameter. 


HOOPS & 
SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and ARD.SO 
models for the bending of hoops 
and spirals. Bends radii of || in. 
and upwards and to any pitch of 


Our Bending Equipment also includes the ARD.50 model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as ‘‘ Square Grip,” 
“* Twisteel,”’ etc., which can be fitted to the ARD.SO and RAS.40 models. 


Full details are available on request. All machines are available for Sale 
or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, 


Telephone: Chatham 45580. Telegrams & Cables: Cembelgi, Chatham 
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DRILLED 
OUNDATIONS 


rm 


” F ans 
sau 18Gee 


Sor Jomr Burnet Tout ond Partners 
Ove brup and Portners 
Treliepe ond Cells Limited 


A modern office block which is being erected 
on our drilled foundations at Vauxhall Bridge 
Rd London for Chesterfield Properties Limited 

We have modern mobile plants which can 
drill foundations of various diameters up to 
depths of 100 feet or more. Tel: Abbey 736! 








PETER LIND 


eter Lind and Company Limited Romney House Tufton Street London SW! 
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iz 
here S ONE SYSTEM Of Piling... 


(lo you know about 4 


THE OTHER SIX? rA 


Wr, or' phon Abbey 6006, 
Jor your copy of this brochur 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON - S.W.1 
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ETE BRIDGE 
|, Co ANTRIM 


This reinforced concrete bridge was specially designed 
and constructed to carry large basalt dumpers to a tip 

in Larne Lough. Despite considerable difficulties 
encountered in siting the foundations, the superstructure 
was cast insitu, using a complete bird-cage scaffolding to 
facilitate the construction, which was completed in seven 
months. 


Bridge at Magheramorne, Co Antrim for the British 
Portland Cement Manufacturers Ltd. Consulting 
Engineers: Messrs. Oscar Faber & Partners. 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 


BELFAST 
LONDON - DUBLIN - LONDONDERRY 


ee ee - 
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by McCALLS 


FABSIC + BARS * TENTOR + BENDING + MACALLOY 


McCALL & CO (SHEFFIELD) LTO. McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH ~ SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM ome (P.8. Ex 8 lines) 

LONDON: SLOANE 0428 BIRMINGHAM : ACOCKS GREEN 0229 
PORTSMOUTH : COSHAM 78702 MANCHESTER : BLACKFRIARS 1018 
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Boreham 
Wood? 


Digging away at his private under- 
ground system the mole rarely reaches 
daylight —his is a case of forever 
working in the dark. 

Much the same is true of concrete 
work when the newly-laid concrete 
becomes hidden from sight behind 
shuttering or moulds. It matures un 
seen until the time comes for the 
timber to be struck. What then? 

If the timber is treated with 
MOLDCOTE, the outcome is certain: 
ultra-smooth surfaces, without blem- 
ish or stain. 

MOLDCOTE is only one of the many 
SBD products used in the concrete 
industry. Whatever or wherever your 
concern is with top-class concrete, 
there is no wiser first step than to get 
in touch with us at Boreham Wood 


STUART: B- DICKENS LTD. 


Manor Way, Boreham Wood, Herts - Telephone: Elstree 2211 


probucts 
om Bo 
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ave heen regularly used 


\y leading Contractors for 


einforced concrete work 


since 1903 


e were the pioneers in the supply of steel bars for reinforced concrete 
ork and have given to the industry over 50 years of unbroken ser- 
ice, unequalled for quality and dependability. Contracts on which 

HITEHEAD STEEL has been used include some of the largest and 
ost important in the country. 


We can supply mild steel with an ultimate tensile 
stress of 28/33 tons to the square inch, medium 
tensile 33/38 tons to the square inch, and high 
tensile 37/43 tons per square inch. 

We can also supply high tensile bars 40/45 tons 
to the square inch with a minimum yield of 
60,000 pounds per square inch, 


NDON OFFICE : Stee! House, Tothill Street, S.W.1. Telephone: Whitehall 2964/5. 
RMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412/3. 
ANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 1603/4. 

GOW OFFICE: 50 Wellington Street, C.2. Telephone : Central 1528. 
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OUTSTANDING BUILDING... 


Outstanding 
Products 


CHEMICAL 
BUILDING 
PRODUCTS LTD 
Warple Works 
Cleveland Road 
Hemel Hempstead 
Herts 


Telephone: 
BOXMOOR 4900 
(5 lines) 

Telegrams: Prolithu 
Hemel Hempstead 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


QUICKSOCRETE P. Q. & D. Rapid Hardeners 
and Setters 


WETEXI ‘S’ Colourless Silicone Waterproofer 
CONPLAST Concrete Plasticiser 

CONPLAST ‘W’ Anti-freeze and Plasticiser 
CONBEX Plasticised Expanding Grouting Material 
CEBEX 112 Mortar improver 

CEBEX 113 Expanding Grouting Material 
CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrainer and Plasticiser 
LIFTOYL Floor Cleaner and Degreaser 


ORKIT & TEKTAM Bituminous Coating and 
Compounds 


CONCURE Concrete Curing Agent 
NITOLUX & ROBRITE Paints 


NEW |! SCREEDEX the ideal Screed Additive. 
CHEMICAL BUILDING PRODUCTS LTD 
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a 
ROAD GANG'S 
BEST FRIEND 
IS A FORD 
ENGINE 


Road-building equipment powered by a 
Ford Industrial engine starts with two 
major advantages—the heart of it is a -: 
tough, hard-working, reliable power-unit 
built to the most modern designs, and 
behind it is the famous Ford Service 
Organisation —a world-wide chain of . 
factory-trained engineers with stocks of 
genuine Ford parts. 

Diggers, dumpers, cranes, compressors, 
road finishers, rollers, etc—all are avail- 
able with Ford power-units, petrol or 
diesel. 

Please send the coupon below for 
details of the Ford-powered equipment 
you are interested in. 


9090 Bj 


SPELLS POWER * "aim 








es 
Ott) 
4 * + 
eee eee esas sce rece 


| Please send me details of Ford-powered equipment of the following types t 
Type or class of equipment a 


m™ 
, 


TO: FORD INDUSTRIAL ENGINE DIVISION - DEPT G5b/R6 - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND: 
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Modern roads demand thai joint-fillers 


and top-sealers will withstand the most 
rigorous conditions of constant heavy 
high-speed traffic and exposure to 


weather. eo “al 

Expandite Limited provide the unique oe ‘ANOTHER 
expansion joint-filler, FLEXCELL* (spe- a *" _** 
cially manufactured by Celotex Ltd.)— oy 8 
a bitumen impregnated sugar cane 2s ‘JOINTING 
fibre-board with remarkable recovery * he. 4 
powers to solve the problem of sound . FF, 
joint-filling. Top-sealed with en ‘PROBLEM 
Expandite’s PLI-ASTIC*, a hot-poured i oa 
rubber/bitumen sealing compound. reek 
FLEXCELL* and PLI-ASTIC* are specified SOL VED 


by Civil Engineers and Public Author- 
ities the world over. 


* Regd. Trade Marks 


Specialists in the manufacture and use of Foint-Fillers, Sealing 
and Waterproofing Compounds, Concrete Additives, Anti-Corro- 
sion Treatments and Mechanical Appliances 


EXPA NDITE CHASE ROAD, LONDON, N.W. Io, 
Tel: ELGar 4321 (10 lines) and ELGar 1551 (10 lines) 
nb eae 36 Great North Road, Newcastle-upon- Tyne 2. Tel: Newcastle 23992 
Trafford Park Road, Manchester 17. Tel: Trafford Park 1285/6 
EXPANDITE (IRELAND) LIMITED 
Greenhills Road, Walkinstown, Dublin. Tel: 501512 


ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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T ef N VIBRATIN 
TRI sete 


REGD, TRADE MARK 


vibrating precast concrete on the site 
with mobile or fixed equipment... 


Triton vibrating systems provide the Con- 
tractor with a completely planned vibrating 
unit for the production of precast concrete on 
the site. Our technical advice service will be 
pleased to suggest a Fhe plan, using 
both mobile “ Vibra-Lifta” tables and fixed 
tables (illustrated below) which will show the 
economy and efficiency to be obtained from 
using a Triton Vibrating System on the site. 


The top illustration shows two Triton mobile “ Vibra-Lifta” tables vibrating a 25-ft. 
precast beam. These “ Vibra-Lifta” tables can be moved at will to any part of the site. 
The second illustration shows two Triton fixed tables vibrating a 15-ft. precast purlin. 
These tables can be mounted on concrete blocks of any required height. Complete 
technical details of these are available on request 


™ 





KINGSNORTH INDUSTRIAL ESTATE, WOTTON ROAD, ASHFORD, KENT 
Telephone: Ashford 2051-2-3 Telegrams: Triton Ashford Kent 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smalier mode! PC4— 
8-16 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite: all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


enna > (POMEEET) ~—-—— 
‘The Concnsrs Pome Comeany itp 


4STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546 Telegrams : Pumpcret, Kens, London 
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> 
Reconstruction of Whitehills Harbour 
by 


THE 


YORKSHIRE 


HENNEBIQUE 


Contracting Company Limited 
Established 1904 


CIVIL ENGINEERING CONTRACTORS 


HENNEBIQUE HOUSE 


YORK 


Telephone: York 54656 (4 lines) 
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the modern method of 





PRESTRESSED 
CONGRETE 
DESIGN AND 
CONSTRUCTION 











This system is described and illustrated ‘n our 
Catalogue, together with some of the many 
important contracts on which it has been used. 
Engineers and Contractors interested in the latest 
developments should send for a copy. 


THE PZ PRESTRESSING CO. LTD. 


BURCOTT LODGE, BURCOTT, WING, LEIGHTON BUZZARD. TELEPHONE: WING 286 
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"| wonder if 
‘417° CEMENT 
is right for 
the job...?” 





. ... Let’s see. That new road is due to be laidin 
late February ...there might be a freeze up, so 
ordinary cement wouldn't set or harden in time 
.--'417° acte fast enough to get over that prob- 
lem— but will ite final strength be high enough? 
Better ask the people who make it...save a lot 

of time and trouble in the end. 


Cement and therefore gives 
excellent ultimate strength 
| and durability. Use it 
See about Combrt | Si crnio. jot 
@ weather road work and 
non-stop repair or 
maintenance jobs. 
Make use of our technical service. For all information please write to : 
THE CEMENT MARKETING COMPANY LIMITED, PORTLAND HOUSE, TOTHILL STREET, LONDON, SW! - Telephone: TAT 3456 
6. & T. EARLE LIMITED, HULL - Telephone: Hull 26121 


Seiling Organisations of The A d Portiand Cement Manuteacturers Lid 











Have you a concrete 

production problem 

to discuss? Then please 
visit us at the 

Building Exhibition 

Row T Stand 301 








RANALAH 


STEEL MOULDS LIMITED 
THE HYDE - LOWER BEVENDEAN: BRIGHTON ‘SUSSEX Tel:62216-7-8 
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Another 


job 
GLEESON 


are 
proud of... 


Fleetwood Promenade 
and Sea Wall 


The guide-book says: ‘Fleetwood is proud of its promenade — 
and rightly so. It offers uncluttered views, spacious lawns with 
leisurely walks along the outer promenade without the worries 
of traffic...” 

A section of the Sea Wall is but one of the many jobs in 
civil and constructional engineering of which Gleeson are 
proud. Others include power stations, factories, multi-storey 
flats, bridges, railway improvement, road development and coast 
protection schemes. 


Consulting Engineers 
Lewis and Duvivier, London 


Constructed for the Municipal 
Borough of Fleetwood. 


M. J. GLEESON (Contractors) LIMITED 


Telephone: Fairlands 4321 


Taeles 
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INSEPARABLE fro: 
U- KLIPOn |REINFORGEMEN 





BAR SPACER 








Bl and a guarantee the 
the specified concrete a 
is accurately maintained . 


pope in ALL respects to the British Standard & Codes of Practice. The U-KLIPON GAP 

design is Ty: fixed with a v pepe y= grip in the desired position on all typ< 
an inciuding mesh and prefabricated. inseparable 
by heavy tamping or vibrating. For any Bar Sgnting gvetiann 





part it positively cannot be 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most and promi contribution to accurate 
in reinforced concrete, thus providing mo = economy, and labour r-saving means of 
it is thy 


n 
is the increasing popularity and demand for “ B.E.C."" Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF 945 \ WITHOUT. MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give isamedinns astendion 0 6 requiremenss. 
Write now for comprehensive details and P Our Tech will call on request. 


Patent Nos. 597,505, 715,563, 789,018, 818,538. 
Nos. 870,560, 686,239. English and foreign patents pending. 


B.E.C. BEARER BLOCK 
FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES * MAT WORK « ETC. 


The “ 8.E.C.” precision-made bearer block is another —y ~~ B.E.C. aid to obtain accuracy 
with speed in concrete construction. Let us send you full details. 


BERRY’S ENGINEERING CO. 
SOLE MANUFACTURERS: 
Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-Sea 354/-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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Boosting storage space capacity—the 
high-speed HWS TER truck moves and 
stacks faster and more smoothly. 


Model YE40 Photo by courtesy of Holland & Hannen and Cubitts 
(Great Britain) Led 


Hyster SpaceSaver Lift Trucks from 1,000 Ib. to 10,000 Ib. capacity: 
Challenger Lift Trucks from 1,000 Ib. to 46,000 Ib.; diesel, L.P.G. or 
petrol. Hyster Ransomes—Electric Lift Trucks from 1,000 Ib. to 
6,000 Ib.capacity, with complementary range of cranes, towing tugs, 
platform trucks, reach trucks, straddle trucks, hydraulic and 
mechanical attachments. 


“Hyster" and “Space-Saver are Registered Trade Marks 


The Authorised Hyster Desters 





A. H, MASSER, LIMITED cast war road, Dubin, 3. Telephone. Dublin 79801 
_ 


inch fe & Shamesbuy, Severe Bettast Teteprone Bettes! 23800 
ES Ss 8 Sesto Sank, SangeaysA Telephone Merryiee 2353/4 
co. l Branch office Larwell 


FRED MYERS LIMITED wile Cees Windso Berks Totephone Windsor lat 


es Sermce decots London Card® Wiodsc: Brentwood Brminghem. ( agten (Stefs). 


LEVERTON (industrial) LIMITED «. Road. ® Telephone Rotherham 78750 
8 


enh depots Meecastio Wigan and Sosding 
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*PUDLO’ PROVIDES PROOF ... No. 4 OF / 


Architects: Ross, Doak & Whitelaw, 2 Clifton Street, Glasgow C.3 
Contractors: A. M. McDougall &Co. Lid., Davaar Street, Glasgow E.2 


Quietly and efficiently ‘ Pudio ° cement Waterproofing 
Powder plays its part in all manner of building projects 
throughout the world—from underground reservoirs in 
Gibraltar to mansion blocks in Hong Kong, from power 
stations in Europe to the modern church illustrated above. 

See us on Stand C Row Jj For more than fifty years ‘ Pudio’ Brand Waterproofer 

The BUILDING EXHIBITION has 1 msgs 5 Loe pation me on most searching 
conditions. * io’ can be used either to retain or 

OLYMPIA, 15-29 NOVEMBER exclude water in all types of concrete structures; our 
technical service is at your disposal and free advice may 
be had on any individual waterproofing problem. 


CEMENT WATERPROOFING POWDER 


OTHER *‘ PUDLO ’ PRODUCTS INCLUDE: Waterproof 
Cement Paints, Cement Paint Primer, External Water 
The word * PUDLO " ts the registered Repellent, Cement Bonder, Plaster Bonder, Frost 
Hen aie dled laste te _ Protector/Rapid Hardener, Mortar Plasticiser, Cement 
in» 8) ing the : ; ~ : 
Brand are manufactured. Hardener /Dust Proofer, ‘ Feusol’ Fire Cement. Concrete 
Plasticiser and Permanent Colours for Cement 


KERNER-GREENWOOD & CO. LTD., KING’S LYNN, NORFOLK 
WT.19 Telephone: King’s Lynn 2293 
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Doig G0 aw tty oed 





RYLANDS 





HIGH TENSILE PRESTRESSING WIRES 
chosen for the wonder city of BRASI LIA 


PLAN OF BRASILIA 
This city in the interior, built to stimulate 
Brazil's prosperity, has cost an estimated 345 
nnillion 1 _ @ central intersection the 
ultramodern ae to the president's 
palace built pa + res of one of the largest 
man-made lakes in the world. 
Acknowledgements : 
Structural Engineer : 
Sergio Marques de Souza, Rio de Janeiro. 
Contractors : 
Construtora Rabello $.A., Rio de Janeiro. 
Wrre supplied through : 
Adams & Harvey Ltd., 
London and Associates in Brazil 


/ The words wire and Rylands have been synonomous in 


the building of countless new constructions al! over the 
world. Its use in the erection of Brazil’s new capital 
proved again that Rylands can meet any demand for 
standard and specialized high tensile wire needed in 
prestressed concrete projects everywhere. 

In one of the most daring concepts of architecture in this 
century, Rylands again upheld their reputation by sup- 
plying tons of high tensile steel wire for prestressing 
concrete beams in the city centre intersection flyover: 
and for the Tocantins Bridge, one of the largest single 
span prestressed concrete bridges in the world. 
Whether your order for prestressing wire is large or 
small, consult Rylands. 


RYLANDS 


w atameenann LANCS 
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AB MOULD: 


CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 


The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO.,LTD 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croyde 
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UNDERPINNING 


RETAINING [Rese 
CONSOLIDATING 


r A L | R A D C E (ROOT-PATTERN PILES) 


SYSTEMS PROVIDE THE CONCRETE ANSWER 


There is a Pali Radice system of structural protection for foundations 
against any kind of underground movement. Patented systems of root 
pattern piles provide a most effective means of underpinning any building 
or structure, while our patented grid retaining wall system ensures the 
stability of existing structures during nearby deep excavations. The 
reinforcing action is very smooth and gradual and starts from the beginning 
of the work. Consolidation for upper structures does not interfere with 
the original room disposition and preserves existing artistic decorations, 
frescoes, mosaics, etc. Other patented methods are applied to the con- 
solidation of various types of ground, and for the formation of water-tight 
diaphragms by casting reinforced concrete walls in the ground. 

Our extensive experience, and our constant development of new methods, 
enable us to tackle with confidence any problem connected with this type 
of work, however difficult or tricky the situation, and wherever it may be. 


NAPLES—Via Verdi 35. 
GENOA—Via Milano 40c. 


Soc An FONDEDILE INC ws cveveaa 


ATHENS—1!2 Kolokotroni Str. 
VIENNA—Strarkfriedgasse 25. 


All enquiries in the U.K. to— 


OVERSEAS COMMODITIES (SOC) LTD 
2 LONDON WALL BUILDINGS, LONDON EC? Te/: London Wall 5276 
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LAL 0 BAR BENDING 


AND CROPPING MACHIN 


The 
BAR BENDERS 


are made in capacities up to 
2° diameter. Several bars can 


be bent simultaneously. 


Mode! LB.900 


Two turntables revolve simultaneously. 
We ytd dy 1 ¥Y— “te 
best to be bent in 3 seconds 


_ ass ave fod lane the machine 
from or right: hooks are made 
clockwise or anti-clockwise. 
Automatic Stop: ‘Turntables can be set 
to stop automatically at any angle to an 
accuracy of 4”. 


Maintenance negligible. All bearings are ball or roller throughout. Gears are of steel and pr 
cut. All shafts, even the slowest, are fitted with grease-packed ball bearings. 


Fitted with either electric motor, gasoline engine or dicsel engine. 


The BAR GROPPERS 


in all capacities up to 2° diameter, provide the quickest 
and safest method of site cropping. 


MAIN FEATURES 


Oil is circulated in closed circuit and, whilst machine 
is in operation, abundant positive lubrication is 
assured. 

No damage results from lack of oil and no special 
servicing required. If foot pedal is depressed when 
mo bars are placed between cutting blades, the 
blades will automatically stop, thereby assuring a 
very important safety feature because no cut can 
be made involuntarily. NO OPERATOR HAS EVER 
BEEN INJURED BY THESE MACHINGS. Machines 
available at prices lower than any other manu- 
facturer in the World. Capacities from 1}" up to 


2” diameter. 


SEE OUR goa NO 728 ROW_N IN THE 
pet a AT THE BUILDING EX- 
HIBITIO OLYMPIA NOV - 19-29. 


PROMPT DELIVERY AVAILABLE 
Full details from 


LAWLER AYERS & GF C@£tpO 
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WAAR 

- 
for 

economy in 


bored foundations 


VMicKINNEY 


McKINNEY FOUNDATIONS LIMITED 
+ [Ea] conn 


Elstree Way, Boreham Wood, Hertfordshire. Tel: Elstree 4022 








KELSEAL manufacture a tremendous 
range of Sealing materials designed to suit 
various applications in a variety of 
industries. 

Experience gained from solving problems 
concerning the effective sealing of 
reservoirs, dams, motorways, piles and 
“* metal to concrete ” structures has 
proved the value of our P.S.R. 
(Polysulphide Synthetic Rubber) sealers 
and primers. 

The large permanent range of Jointing 
compounds include Butyl Rubber and 
Epoxy 2-part compounds. 

We will be pleased to supply technical 
information concerning your particular 
sealing problems. 


sé Polysulphide Synthetic Rubber 


Watertight angwer 
to Concrete Sealing 
Probleme ! 


KELSEAL LTD., VOGUE HOUSE, HANOVER 
SQUARE, LONDON, W.! * Hyde Park i411 
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...—_ SE 


BUILD ON A SURE FOUNDATION 


The modern piling techniques 
i 


and systems of Simplex are 
backed by over half a century 
of experience. Schemes and 
quotations for piling or rein- 
forced concrete foundations will 


be gladly supplied, without CONCRETE PILES 
obligation, on request. 


7 Lygon Place, Grosvenor Gardens, Westminster, London $.W.1. Tel: SLOane 9122/3/4 
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STORER’S 





Sawing, Planing and Moulding Mills and Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 


RIVER ROAD - BARKING - ESSEX 
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Tough as steel 


One of the Land-Rover fleet at Stewarts and Lioyds’ Corby Steelworks. 


... The 4-wheel drive Land-Rover. As familiar to the 


cooling tower and the rolling mill as to the cattle and the sheep... 

Land-Rovers. No vehicles are better fitted to ride smooth-shod over 

the worst of surfaces, or to fetch, carry and haul with precision and 

-. : authority. You can tell by the famous names they wear what faith 

to Her seat Quaes Bacahei I the world of Industry has in them. Ask your Distributor or Dealer for 
a Land-Rover demonstration. 


There’s no substitute 77.,'/+2. cag 
for the 4-wheel drive Wiz 6) 44 , 


iesel 


THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE aiso DEVONSHIRE HOUSE - PICCADILLY - LONDON 


Cvs-289 
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HYDRACDUCT SHEAT 


raduct is an extremely robust form of sheathing for 

and meets the most stringent requirements of C 

Contractors ; problems which may be encountered in t 
and site handling have been carefully considered. 


PSC GROUT INJECTION EQUIPMEN 


* P.S.C. hand-operated diaphragm, 
direct displacement grout pump 
with electrically operated stirrer. 


P.S.C. power-operated grout io 
injection pump. 


The subject of cable grouting is one that P.S.C. Equipment Limite 
have studied intensively and for which a range of equipment has bee 
developed. 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAI 


P.S.C. Equipment Limited, members of the Freyssinet Internation 
Organisation, have available a range of prestressing systems includi 
Freyssinet MultiWire, Freyssinet MultiStrand—FreyssiStrand, P.S.¢ 
MonoWire, P.S.C. MonoStrand and P.S.C. Pretensioning. Full detai 
and complete technical information are always available on request. 
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FREYSSINET 


. . the modern method of supporting bridges 
and other civil engineering structures. They 
are more economical and technically superior 
to traditional steel bearings and are widely 
recommended. Freyssinet bearing pads are of 
unit bonded construction. The design of the 
pads is based on the relationship between loads, 
displacements and rotations, and, as no moulding 
is required, each case is treated as unique and 
the proposed pad calculated accordingly. The 
highly satisfactory behaviour of this type of pad 
has been proved by tests and by observation 
on over 500 bridges on which they have been 
used. Technical questionnaire forms are avail- 
able on request. 


FREYSSINET  |- = = 
FLAT JACKS 





SSSSdsesvanass 
SLOSS Seovan 
MH ONVOSSOS SYD 











These hydraulic jacks of unusual and 
unconventional design permit enormous 
forces to be exerted where the move- 
ment required is small. They have con- 
siderable application in underpinning, 
levelling, and thrust control in engineering 
structures. 


(9 ey ic EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 
Telephens : Unbridge 3524! 
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ABELCON:-- CKIPC 
ABELSON 


SHELDON BIRMINGHAM 26 





pd png | it omen ft aips cane 


07 oe. 
Concrete pouring skips bottom 
Giecharge 10 cu. [t. te 27 cu ft. 














SUNITE 


SPECIALISTS 








7 co. (CONTRA and Re 


We invite pee d in any part 
str 


for new oF of the country: 
CREWE 
HASLINGTON Crowe 2265-6 


Telephone: ™ 
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build to 


New Chemical Building for Joseph Crosfield & 
Sons Lid., Warrington. 


New Administration Block for Shell Refining 
Co. Lid. Staniow. 


New Food Factory for the H.J. Heinz Company 
Limited at Wigan. The largest Food Factory in 
Europe and the British Commonwealth. 


and..on time! 


Whatever the project, its size or function Monk 
are best equipped to build to your complete 
satisfaction. 

From the planning stage throughout every phase 
of uninterrupted construction, Monk capacity 
expedites progress to economic completion. 


A.MONK & COMPANY LIMITED 
Warrington and London 


Offices at: Hull, Middlesbrough and Stamford 
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BOLTS«NUTS TIE-RO* 














Telephone: Cradley Heath 6650! (8 lines) 





Sa | 














PUT YOUR FAITH 
IN THE TESTED 
BRAND 


CONCRETE Zorn 
MOULD wi hg 


IT FIFTY YEARS’ 
EXPERIENCE OF 


MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22486 LEEDS, 10 ‘Grams: “Grease, Leeds i0” 
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Foundation cylinders 
by BRAITHWAITE 


160 Braithwaite bored cylinders support the sea- 
ward section of the dry dock at Trieste, Italy 
The barge mounted Braithwaite borer used for the 
Project is atso illustrated. 


General Contractor: Impresa Pietro Cidonio, Rome. 


BRAITHWAITE FOUNDATIONS 
& CONSTRUCTION LIMITED 


(Proprietors: Braithwaite & Co. Engineers Limited) 


London Office: 
DORLAND HOUSE *- REGENT STREET * SWI 
Telephone: WHitehall 3993 
Telegrams: BROMKIRK LONDON SW1. Telex: 23320 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Novew rs 


Moulds ar: 
formwork 


for the concrete inc 


A service to the 
ranging from the smail 
ment illustrated to « 
spinning plants, backed t 
of technical experience. 

We are now operatir 


our extensive new pre © 
the address below. 


moulds for manufacturing 24” diameter by 3’ effective 
Pipes 


Side 
length O.G. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashfor 





—=- 
———- 


COPPER STRIPS 


for expansion joints 














All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing Totaws in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected wet concrete. 
>: ise in the supply 

perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAlLsworth 1115/6 
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Colcrete 


GROUTED CONCRETE 
CONSTRUCTION... 


Gammon India have used the Colcrete Process for construction of the Brahmani 
Pick-up Weir, near Rourkela, and, in partnership with Hochtief A.G. Essen, for 
much of the foundations in the steelworks being erected for Hindustan Steel Ltd. at 
Rourkela. 

Garnmon India have recently obtained a contract for the construction in Colcrete of 
the great Mundali Weir, which will cost some £1 ,500,000. 

Colcrete is the product of the colloidal grouting process, invented by Mr. John C. 


Gammon with the late Mr. J. S. Morgan, whereby a grout of cement and sand is 
injected into stone. 


COLCRETE LIMITED 


STROOD - ROCHESTER - KENT 
Phone: Strood 78431 /2/3. Grams: Groutcrete, Rochester 
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‘ 

' 

! WMlustration above 
1 shows some of 
: the post-stressed 
t bridge beams, 
1 each 80 ft. long 
1 and weighing 35 
; tons, produced by 
' Anglian Building 
! 
i 
! 

' 

! 

! 

I 
i 

' 

! 


80-ft. BEAMS 
cast in 


WOODEN 
MOULDS 


bees supplied by 


« BUTCHER 


(1961) LIMITED 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
sab sph your shutters and moulds from us you effect every possibile saving in time, labour 

and money. However intricate the shutter or mould, you are a of accuracy in 
every detail and a product with jong trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


Products Ltd., for 
British Railways, 
Midiand Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Ltd. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6986/9 
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PHESTSn 


by McCALLS 











THE MAGALLOY END PLATE 
Ea 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH ~ SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (P.B. Ex 8 lines) 

LONDON: SLOANE 0428 + BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 - MANCHESTER: BLACKFRIARS i018 
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For compacting mortar 
for compression tests to 


B.S. 12/1958, 146, 1370 
Automatic Time Co>: 


“CAPC( 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


PLIN ENGINEERING CO. 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
: REGENT 0716, Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Wo 








maximum light minimum cost 


LrTex roof lights give a very high transmission 
of light—up to 92°%—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEX roof lights. 


LITEX spherical roof lights 


s 
] LAMINATED FIBREGLASS 
a 
B C ~ roof lights 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtuaily unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 


LiTex roof lights are ideal for use in schools, oo and other buildings 
where absolute safety is required—they will not shatter and cannot support 
combustion, The plastic will not creep, nor become brittle with age or very 
hot temperatures. 


Lirex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 


For further information about Lrrex roof lights please write to LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SWS telephone MACaulay 1 
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a proven material 
with a BIG IMPACT 
on design 


ILIGREE by 
HEAD WRIGHTSON 


For fast low cost floor construction the patented filigree welded steel joist offers 
many advantages. 
Produced automatically, supplies are available at short notice, and the light 
weight of this strong reinforcement girder facilitates transport to site. 
Designed for use with hollow block, hollow tile and cast 
in situ floors, filigree offers 
* A light but strong girder of consistently high quality. 

% Speedier and easier construction. 
% Availability in three depths. 


———ay >= 
~— SS ens 


— 
~~ ~ 


We should welcome a visit from you, but if you cannot arrange 
this, please write or phone for more information to 


e Sales Manager FILIGREE DIVISION 
ZEAD WRIGHTSON TEESDALE LTD 


EESDALE IRON WORKS + THORNABY-ON-TEES + TEL: STOCKTON 62241 


A 
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WATERPROOF PAPER 


IN CONCRETE ROAD CONSTRUCTIO 


Rasensmentes nation Soe consseee For the essential retention of water in a concrete mix 
ones tod toate No. never agg to ensure sound setting and hardening, careful 


mem Sede om ci nee contractors are more and more depending on IBECO... 
ormer meets specification at e : 
the lowest possible cost. As weil as Like no other waterproof paper, iBEeco is waterproof 


yet tyr on ane +e ahaa throughout its texture. The proofing bitumen is part of 
the paper itself. Folding, creasing, even heavy 
trampling will not impair meco’s impermeability . . . 
It's easy and quick to handi- —speeds the work as well 
as lowering its cost and ensuring a better job. 
Remember msco for contracts in hand and in prospec: 
DAVIDSONS PAPER SALES LTD. 

LONDON: 82/84 St. John St. E.C.1 LIVERPOOL: 31 North John St. 2. LEEDS: 9 Albion St. 
NEWCASTLE: 42 Corporation St. GLASGOW: Laird Place, Bridgeton, SE. 
EDINBURGH: Boroughloch Square. DUNDEE: 24 Lamb's Lane. ABERDEEN: 4 Trinity Quay. 
HEAD OFFICE: Mugiemoss Mills, Bucksburn, Aberdeen. 
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WHARFE BRIDGE 


at WETHERBY 
illustrates aesthetic design 


Novemper, 1961. 


The Wharfe Bridge carrying the 
Wetherby By-Pass over the River 
Wharfe at Wetherby is of balanced 
cantilever and suspended span con- 
struction, with two side spans each of 
96 ft and a central span of 160 fr— 
the length of the cantilevers being 
45 ft each with a suspended span of 
70 ft. Approved by the Royal Fine 
Art Commission, the design of the 
bridge has achieved harmony with a 
setting of considerable rural beauty. 
The 70 ft suspended span consists of 
fifteen I beams 5 ft 3in deep, spaced 
at 4 ft 6 in centres, together with 
two reinforced concrete rectangular 
fascia beams, having curved soffits to 
accord with the soffit line of the 
cantilever arms. 


nation Co. Led. 


—— - —_ 


The fifteen I beams are prestressed 
post-tensioned beams which were 
manufactured on site, and all cables 
were prestressed before erection 
except in the case of the outer I beams 
which were partially stressed before 
erection and finally stressed after 
construction of the deck slab. 

After erection of the I beams, 
transverse diaphragms were cast 
between the beams and prestressed 
through straight cables. 

Prestressing of the beams and dia- 
phragms was on the Gifford-Udall 
system and 0.276 in diameter wires 
were used throughout. 


For further details on this project 
please write for leaflet. 


wire was essential— 


VYolnsons of course! 





Richard Johnson & Nephew Limited, Manchester 11. Telephone East 1431 
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WATERPROOF PAPER 


IN CONCRETE ROAD CONSTRUCTIO 


Remniteatiie tec For the essential retention of water in a concrete mix 
w are [BECO BSS . . 
Ges B une eee 001. GA echelon to ensure sound setting and hardening, careful 


depending on the stresses involved. The contractors are more and more depending on BECO... 
former fully meets the specification at ‘ ‘ 
the lowest possible cost. As well as Like no other waterproof paper, 1nEco is waterproof 


preventing sespage from the ais waco throughout its texture. The proofing bitumen is part of 
also checks the upward penetration of ‘ ™ P 
harmful acids and other chemicals the paper itself. Folding, creasing, even heavy 


frequently occurring in subsoils. It also ; ; j *e i sas 
<3 y oo al Camping wil act impels IBECO’sS impermeability . . . 
overlay. There is no free bitumen in It’s easy and quick to handle—speeds the work as well 


ong Ayn mmadied as lowering its cost and ensuring a better job. 
send samples on request. Remember msco for contracts in hand and in prospec 
DAVIDSONS PAPER SALES LTD. 

LONDON: 82/84 St. John St. E.C.1 LIVERPOOL: 31 North John St. 2. LEFDS: 9 Albion St. 
NEWCASTLE: 42 Corporation St. GLASGOW: Laird Place, Bridgetou, SE. 
EDINBURGH: Boroughlioch Square. DUNDEE: 24 Lamb's Lane. ABERDEEN: ¢ Trinity Quay. 
HEAD OFFICE: Mugiemoss Mills, Bucksburn, Aberdeen. 
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Authority : 
WHARFE BRIDGE 3 “22°%" 


at WETHERBY 


S. aynard Lovell, 
O.B.E., E.R.D., T.D., 


Contractors : C) 
Russell and Co. Led. 


illustrates aesthetic design Sub-Contractor forth 


The Wharfe Bridge carrying the 
Wetherby By-Pass over the River 
Wharfe at Wetherby is of balanced 
cantilever and suspended span con- 
struction, with two side spans each of 
96 ft and a central span of 160 fr— 
the length of the cantilevers being 
45 ft each with a suspended span of 
70 ft. Approved by the Royal Fine 
Art Commission, the design of the 
bridge has achieved harmony with a 
setting of considerable rural beauty. 
The 70 ft suspended span consists of 
fifteen I beams 5 ft 3in deep, spaced 
at 4 ft 6 in centres, together with 
two reinforced concrete rectangular 
fascia beams, having curved soffits to 
accord with the soffit line of the 
cantilever arms. 


'e Bridge : 
iy tu Co. Lid 
ea. # 


er a 


The fifteen I beams are prestressed 
post-tensioned beams which were 
manufactured on site, and all cables 
were prestressed before erection 
except in the case of the outer I beams 
which were partially stressed before 
erection and finally stressed after 
construction of the deck slab. 

After erection of the I beams, 
transverse diaphragms were cast 
between the beams and prestressed 
through straight cables. 

Prestressing of the beams and dia- 
phragms was on the Gifford-Udall 
system and 0.276 in diameter wires 
were used throughout. 


For further details on this project 
please write for leaflet. 


wire was essential— 


VYolnsons. of course! 





Richard Johnson & Nephew Limited, Manchester 11. Telephone East 1431 
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* WATERTI: 


LININGS | 
WE ARE SPECIALISTS x ooreRVO 


IN THE REPAIR x swimmin. 
AND RECONDITIONING « °O° © 
OF REINFORCED *< LININGS F 2 


CONCRETE STRUCTURES * foweee 
* TANKS, ET” 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


CONSTRUCTION’CO LTD 7s 
WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN, HERTS. HITCHIN 4. 


= 





WW REINFORCEMEN 


SERVICE = includingt 
SUPPLY & BENDING 


We are manyfacturers of mild steel bars for reinforced con- 
crete, and have every facility for supplying bars cut to required 
lengths. We also bend ready for fixing if desired for contracts 
in any part of the country. Include our name on your list 
for future reinforcement requirements. 


WALKER WRIGHT & CO. LTI 


DARNALL, SHEFFIELD, 9 TELEPHONE: 41063-4- 
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WILL PASS OVER THIS BEAM 


When finished, the spectacular }-mile long Hammersmith Fly-over will contain 204 
mammoth concrete beam segments weighing from 35 to 60 tons. These, together with 
a similar number of cantilever units of some 15 tons each, form the spine beam and 
ribs of this structure when jointc ' together and stressed. All have been cast by the 
contractors, Marples, Ridgway and Partners at their Heston casting yard, who 
selected Winget Vibrocon Poker Vibrators for the compaction of the high-grade 
dense concrete within the intricate moulds and complex reinforcements. 


For maximum compaction use Winget ‘Vibrocon’ 
Poker Vibrators — the finest available today! 


Client: 
The London County Council 


Consulting Engineers: 

G. Maunsell & Partners 

in association with 

1. Rawlinson CBE., M.Eng... 
Chief Engineer LCC 


Contractors: 
Marples, Ridgway 
& Partners Ltd, 
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Whether it be an expansion 
or construction joint—let .. . 


DURAJOINT 


take the strain 


See what happens when the concrete contracts. 


THE DURAJOINT 
retains its close keying to the con- 
crete beyond the flange nearest the 
centre. No other expansion joint 
gives this safeguard. 
It takes care of shear as well! 


Sole Manufacturers 


DURATUBE & WIRE LTD 


CENTRAL WAY (FAGGS ROAD), FELTHAM, MIDDX 
Phone: FELTHAM 3453/6 Grams: DURATUBE FELTHAM 
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be applied direct to new or old 
concrete and most other building 
surfaces. No other material affords 
such lasting protection, while remaining 
80 easy to apply. 


Descriptive literature available. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, S.W8 
Telephone: RELiance 5566/2178 Telegrams: Sticbeslim, London, S.W.8 
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WHITLEY MORAN 


AND CO. LTD © 


The North of England 


GUNITE SPECIALISTS 


BEHIND EVERY JOB... 25 years’ 
experience in the scientific repair 
of engineering structures 





"PHONE: C 7975/6 
5 OLD HALL ST. LIVERPOOL 3. Cae: oI 2S 








May we 


PRECAST 


your 


STRUCTURAL 
COLUMNS 


and 
SAVE TIME SAVE MONEY 


J. A. KING « Co, Lo 


181 Queen Victoria St., LONDON, E.C.4 . 
Telephone: CENtral 586 (5 lines) Telegrams: Kinovique Cent London ff 
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Today's basic constructional material is concrete. It is used in roads, offices, 
factories, warehouses, and every conceivable kind of building. But to do its job 
with complete efficiency, concrete must be strengthened. And this is where Spencer 
Mesh comes in. Made to B.S. requirements, this electrically-welded mesh is made 
only from high tensile steel wire. Strong. Reliable. And what is more, the wire 
is drawn by the Spencer Wire Company themselves, in their own mill. Spencer 
Mesh is supplied in standard square or oblong meshes, in either sheets or rolls. 
If you have a concrete reinforcement problem, get in touch with the Spencer Mesh 
people. You can be sure of really useful help. 


We are exhibiting at The Building Exhibition STAND 979-980 
National Hall Gallery. 























SPENCE © WIRE * WAKEFIELD = teieprone Wakefield 6111 


DaWI16iCCE 
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The advanced method of weigh/batching and m 
—rapidly becoming the most popular of ‘on-: 
concrete preparation plant. 


Ground-level : 
aggregate weigh/batchini 
and central mixing plan 








STOCKPILING OF UNLIMITED AGGREGATE DIRECT FEEDING OF CEMENT INTO 
QUANTITIES . . . continuous feeding by hand or MIXER PAN... 

radial scraper... high angle cement screw weigher. 

star compartments for 3 to & aggregates. 

REMOTE CONTROL OPERATION... 

one man operated lever system. 

ACCURATE WEIGHING... CONCRETE STORAGE... 

clear view weigh dial. remotely controlled hopper. 


HIGH OUTPUT QUALITY CONCRETE... 
‘rote-forced’ Waimer mixer. 


A.C.E. MACHINERY.LIMITED 


PORDEN ROAD BRIXTON Mo], isle), E-m, Eye = 
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he NAME has changed- 


but not the QUALITY 


Still by far the best workability 
nid for concrete, SEALOPLAZ 
pives high strength 

oncrete at lower cost. 


et it is not just a product—but 
a product and technical service 
ombined. Technologists are 
available to visit your site, to help 
you get the best out of 
SEALOPLAZ. 


Send now for details of the 
SEALOPLAZ service, particulariy 
if you are interested in ready- 
ixed, pre-cast or pre- 
tressed concrete. 


Sealocrete Products Ltd., Atlantic Works, Hythe Road, London, N.W.10. 
Tel: LADBROKE 0015 P.B.E. Telegrams: Sealocrete Wesphone London. 
Cables: Sealocrete London, N.W.10. 
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For Greater Strength, Firmer © onding 
and Better Surfacing of Cor rete— 


“BGLaSy 


rm Extra-High Sanaa 
INTERNAL CONCRETE VIBR. 2S 


@ The model illustrated here operates a: 

15,000 Vibrations per minute from low »xible 

shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and ba «ed by 

genuine service. 

@ Fitted centrifugal clutch, long-life flex ole drive 

and Vibrator. 

This unique machine, with quick-change \dditional 

tools, can also be used for: SURFACI! WET- 
Model VP 350-A (Swivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, D AND- 


Prompt Delivery. Highly Competitive Prices. Genuine ING, AND DRILLING (up to |} in Cor 1” in 
Service. Re-Sale Terms Available. Steel, and 2” in Wood). 


te We operate a 48-hour Shaft Repair Service for all makes. Write a for 8-page ful btive 


Agents throughout the worid 
30 years’ experience in the design and manufacture of flex-shaft tools. 


FLEXIBLE DRIVE & TOOL CO., LTD. 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3 
Works at EDENBRIDGE, KENT, and THETFORD, NORFOLK 








SI as Sor 
i a ee 


REINFORCED 
CONCRETE 
frames 


% Industrial buildings designed, supplied and erected by 


REINFORCED CONCRETE 
INDUSTRIAL FLOORS 
G@RANOLITHIC CO LIMITED RECONSTRUCTED STONS 
ESTABLISHED 1840 


LONDON ADDRESS: 14 College Road, Harrow. Tel: Harrow 6161-2-3 
BIRMINGHAM: Northcote Road, Stechford Stechtord 3631-2. EXETER: 6-6 Melbourne Street. Exeter 73848, 
EDINBURGH: 46 Duff Street, Don 1351-2. MANCHESTER: Ashton Road, Bredbury, Stockport. Woodley 2677-8. 
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LILLINGTON’S WO. i 
Metallic liquid 


smooths the way for 
ATCO mowers 


The new ATCO Service Branch at Marsh 
Barton, ~y-% is one of a chain spanning the country 
where anything from a quick service job on site or a major 
workshop overhaul can be tackled. 

To render the concrete floors hard, waterproof, dust-free and able to with- 
stand exceptionally heavy wear and tear, Lillington’s No. 1 Metallic Liquid 

was the natural choice. 
For fifty years architects have specified No. 1 Metallic Liquid, as the scien- 
tifically prepared admixture that makes concrete completely waterproof and 
dustless, as well as accelerating the setting time. No. 1 Metallic Liquid 
is a necessity for waterproofing cement renderings to walls and basements, 
mass concrete eens walls, foundations, flat roofs and tanks. You can 
rely on Lillington 0. 1 Metallic Liquid to give complete satisfaction 
because IT IS THE ONLY PROOFER'S SOLD DER GUARANTEE. 


LiILLineTon's 
sega wet 1 N92 1 Metallic Liquid 


GEORGE LILLINGTON AND COMPANY LIMITED 
Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 


ALL OUR PRODUCTS ARE SUPPLIED IN FREE CONTAINER 
AP 


Ss 
369 
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for 
COROBAR 


REGD TRADE MARK 


COLD WORKED HIGH TENSILE REINFORCEMENT 


MILD STEEL & 
HIGH TENSILE WELDED FABRIC 


AN EFFICIENT SERVICE ASSURED IN DESIGN 
SUPPLY, BENDING & FIXING 


EDC (THE ENGINEERING, DESIGN & 
CONSTRUCTION COMPANY) LIMITED 
REINFORCEMENT SPECIALISTS 
OFFICES: ARDSHIEL HOUSE EMPIRE WAY WEMBLEY _— MIDDX. 
TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications: Two Sizes P.C.3 P.C.4 


Capacities per hour, approx. . . 20-24 cu. yd. 8-10 cu. yd. 
Range: 
Horizontal,approx. . . . . 1500 ft. 1250 ft. 
or Vertical,approx. . . . . 135 ft. 125 ft. 
BESS Se Se ae 6" id. ” id. 
Power required: Electric or Diesel 45 h.p. 25 h.p. 


FOR HIRE 
(pUMPcEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


‘Pumpcret Hine Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
E 








CONCRETE 


Another 
big job 





AND CONSTRUCTIONAL 


ENGINEERING 


Novi up 


THAMES-NOILPLY 


SMOOTH 


was used! 


A. A. STUART & SONS (Contractors) LTD., 
were so well aware of the outstanding ad- 
vantages of Thames-Noilply that they used 
it in large quantities for wall structures in 
the construction of the Aigas Dam on the 
River Beauly, Inverness-shire. 
Thames-Noilply is a plywood shuttering 
faced with a special glossy plastic, which 
completely repels concrete and leaves 
surfaces superbly smooth. No shuttering 
gives such a smooth surface without oil as 
Thames-Noilply. The elimination of oil and 
labour quickly makes the use of Noilply 
well worth while. With reasonable care 
Noilply can be used many times without 
oiling, and then can still be used in the 
traditional way. 


‘NO-OIL 


SHUTTERING 


Photographs by courtesy of the North of Scotiand Hydro Electri 
Board. Consulting Engineers: Sir William Halcrow & Partners. 


Supplied only through trade channels. 


THAMES PLYWOOD MANUFACTURERS LTD. 
Harts Lane, Barking, Essex. Tel: RIPpleway 5511 
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WEST WOODs 


HI-LOAD BRIDGE BEARING 


TAKES 600 TON LOAD 
4" DIA. ROLLER, 24° LONG 


Rolling parts made from steel to a special specification. Precision workmanship. 
A very compact roller bearing for heavy reaction. Completely enclosed in 


grease box. No maintenance required. Bearings designed to suit all loads 
and conditions. 


Apply for further details: 


(JOSEPH WESTWOOD & CO LTD 


i) Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, Pressed 
Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD MILLWALL LONDON €EI4 


Phone: EASt 1043 Cables: Westwood London Grams: Westwood Easphone London 
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“SCHMIDT } 





CONGRETE 
TEST HAMMER 


for immediate non-destructive 
determination of compressive 


strength 


0. A. VOLKMANN LTD 
3 ST. AUGUSTINE’S ROAD, 
BIRMINGHAM, 16 
Telephone: Edgbaston 1353 


Best Quality 


CONGRE j ‘a | ch 
| ...-Precast Concrete Piles 
Preferred by constructional engincers 
for their unchanging supremacy, Stent 


Precast Concrete Piles have proved 

in all grades their qualities wherever used. In 
standard sizes—12” x 12” (in lengths 

\ of | 15 ft. to 40 ft.) and 14” x 14” (lengths 
15 ft. to 55 ft.). Other sizes made to 


order. 
DELIVERED BY ROAD OR RAIL Write for full details 


WM BOYER primes 
a | 


& SONS LTD 


MEMBERS OF S. & G.A. of G.B. 
iRO TE WHA F PADDINGTON w.2 | PRE S t 
Ot an ; euinenenesness | Chequers Lane, Dagenham Dock, Favex. DOM O971 (4 
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Approved for 
all Government 
Contracts 


IN USE 


concrete cubes AL oven 
—  * an THE WORLD 
on site | 


ILBANK-WELLS | 6-IN. PRESS 


HYDRAULIC PRESS ee tons 
AND CUBE MOULDS =| | sn. tram 


110 TONS 





Immediate Delivery 


Two Sizes: 4 in. and 6 in. 
} PRESSES and CUBE MOULDS 
esting to 16,000 Ib. per sq. in. to | 
\f B.S. 1881. 

















: FLOORS & ROOFS spans up 1040 ft 
RESTRESSED FRAME BUILDINGS ALL TYPES 














' 


SINGL” SPAN °* MULTI SPAN * CANTILEVER 
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GLASS FIBRE 


LIGHTWEIGH. 
MOULDS 























































































































for all 


Concrete Castings 
i FLOORING i PANELLING 









































I STAIRWAYS { COLUMNS 


Our wide experience in catering for moulds for concrete constructional wo 
of every kind has proved that a glass-fibre mould can be produced which is n 
only equal in strength to a neue made of any other material, but has additio 

advantages in producing an excellent surface finish, easier handling, and adaptab 
to any design. 


ALL YOUR MOULD PROBLEMS SOLVEL 


a D. A. MODELS L 


Vv 


108 WOODSTOCK ROAD LONDON W44 TEL: CHISWICK 208 
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ia TF “4 he 
AES r eX". 


¥ 


ycles 


NTERNAL VIBRATORS ~ 
ithout flexible drives 


Now fitted with overload and anti-single-phase switches. 


his new internal vibrator dispenses with the use of flexible drives. It has 
an ees | of 12,000 r.p.m. which, combined with amplitude, provides 


xceptional compaction of very harsh mixes. Vibrators of varying sizes, 

ogether with single- and multi-tool generators (Petrol, Diesel, and Electric 

drives), make this the most versatile range of internal vibrators so far 

vailable. It is in full production, and has already proved of considerable 

alue to Contractors, Builders, ard Precast Concrete Makers. Complete 

details of these and the range of Allam Vibrating Equipment will be sent 
request. BUILDING EXHIBITION, OLYMPIA. See the range 
Allam Vibrating equipment on STAND 760, Row P. 


E-P-ALLAM ECO. LTD. 


LONDON: 132-135 Sloane Street, $.W.1. ~- Telephone: Sloane 9976 (5 lines) 
Works: Southend-on-Sea Tel.: 525243 


rh tawis (Machinery) R- = Ltd., Belfast and Dublin ; ae ee ,Ches.; O.L. Davies Led., Port Talbot, 
| of A gh Jem, Stoke-on-Trent; Concr ete Engineering ‘Road industrial Estate, Wetherby, Yorks; 

Tyme : W. R. Selwood Led., Chandler's Ford, Southampton; J. A. McAre & Co. Led., Ghseew: 
aodern Plant Sales Ltd Oldbury. Bi rmingham . Ernest Doe & Son Led., industrial Division, Ulting, Maldon, Essex; Contractors 
mt (Notts.) Led., 78 Nottingham Road, Stapleford, Nottingham. 
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Np Ihanager - 


This fully equipped portable unit is the 

You r modern answer to accommodation problems. 

Of attractive appearance, the Portakabin ts 

office delivered on site ready for immediate occu- 
pation. 


has Basic Price, £265 ex works. Decora’ed 
internally and externally complete with t 

~ scopic . Size 16’ x 8. Quantity 
arrived counts. gp Rory for hire. Full detail: 
request. 

















it's ready 
to move in 





Jia Gdacleliit 


@ new concept in 
portable accommodation 
PORTASILO LTD. 


Home Sales Office: Lawrence Rd. Green Lane, Hounslow 
Middlesex. Telephone: HOUnslow 6452/3 











CONCRETE 


CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 


Concrete and Europe. 


THE discussions taking place in political and commercial circles regarding Britain's 
proposed closer contact with Europe through the Common Market may not 
raise so many problems for the cement and concrete industries as for some 
other industries. Imports and exports of cement from or to the Continent do 
not represent a large proportion of the British cement trade. According to the 
statistics issued by the Organisation for European Economic Co-operation, the 
amount of cement exported in 1960 from the United Kingdom to countries in 
the European Free Trade Area was about a million tons out of a productive 
capacity of about fourteen million tons. In the same year the imports from 
this area were about 118,000 tons of cement and upwards of 300,000 tons of 
cement clinker. Liaison with European countries raises the question of the 
relative requirements of the national standards for cement. That these vary 
considerably, depending on the type of cement, is seen by perusal of the com- 
pilation of such standards published by Cembureau,' but in most respects Portland 
cements complying with British Standards are superior to their European 
counterparts. A brochure issued by a national newspaper states, in relation to 
the cement industry, that transport costs are a limiting factor but that the 
industry stands to gain if Britain enters the Common Market. On the other 
hand, it is stated, the reinforcement industry may “ feel the pinch ”’. 

The amount of international trade in the expanding precast concrete industry 
of Great Britain is, on account of the nature of the product, likely to be very 
limited, but the possibility of interchange of design and constructional services 
is no doubt being explored in some quarters. A spokesman at a recent meeting 
of the Reinforced Concrete Association explained that by 1963, firms in all member 
countries of the Common Market will be free to submit tenders for major contracts 
within the area, and by 1967 the more difficult problem of the free interchange 
of professional services may also have been solved in theory, at least, if not in 
practice. 

What is probably of equal importance to these commercial aspects in a closer 
association with Europe is the possibility of there being more uniformity of design 
practice within the area, a condition which can hardly leave practice in this 
country unaffected. 
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An indication of some of the problems, in addition to those related to unit: 
of measurement and systems of notation, has already been seen in the activities 
of the European Concrete Committee which was formed in 1953 mainly for the 
preparation of recommendations, standardised for all European countries, to 
provide engineers with simple methods of calculation based on a more thorough 
knowledge of the behaviour of concrete and steel. During the first six years of 
its work the Committee endeavoured to arrive at conclusions regarding mainly 
the basic principles and practical methods of the calculation of the ultimate 
resistance of members subjected to simple bending, eccentric compression and 
axial compression, taking into account such factors as the rate and duration of 
loading, the nature of the stresses and the geometrical shape of the section. 
A study of the phenomenon of buckling has resulted in a method whereby the 
effects of a bending moment added to the normal stress are combined in the ordinary 
calculation of the ultimate resistance. Consideration was given to cracking of 
members under working load taking into account the amount of reinforcement, 
the mechanical and geometrical characteristics of the bars and some other con- 
ditions. Consideration of deformation, and particularly the calculations of deflec- 
tions, are also the subjects of practical recommendations mainly for common types 
of structures. The foregoing research was concluded by considerations of the 
safety of structures. Other problems under investigation include resistance to 
shearing forces, the behaviour of ordinary slabs and flat-slabs, bond, and the 
phenomenon of redistribution in statically-indeterminate structures. 

Progress has been made with the preparation of a code of practice for rein- 
forced concrete construction to such an extent that draft recommendations have 
been issued. The present publication includes two out of three parts relating to 
design, but observations on the contents are best withheld until the third part, 
which is to include comments and appendices, is available. 

In addition to the consideration of the alliance of research and design practice, 
there are fundamental problems which have to be solved before international 
uniformity of practice can be obtained. Two such problems are the conception 
of what constitutes failure of a reinforced concrete member and the basis on 
which the strength of concrete should be established. The complexity of the 
former problem is realised when the various current views are considered. The 
German and Austrian authorities define failure as occurring when arbitrary limits 
of the contraction of compressed concrete and elongation of the reinforcement 
are exceeded. Another conception, which is notably that of French engineers, 
defines the state of failure as occurring when the member can no longer serve its 
structural purpose, whether it be due to excessive cracking or excessive deforma- 
tion or complete ruin of the member. Such theoretical definitions are difficult to 
apply since, in a test, it is not easy to verify when a particular state is reached. 
The measurement of the deformations at the critical section, the position of which 
is at first unknown, is a delicate operation. The only factor that is readily deter- 
minable is the greatest load sustained by the test specimen, but the load causing 
failure depends on whether the load is applied rapidly or in increments. Gradual 
loading with considerable periods between each increment gives more consistent 
results, but tests of long duration are often inconvenient and can only be carried 
out in especially well-equipped laboratories; interpretation of the results is, 
however, complicated by the occurrence of creep. These difficulties have led 
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the Committee to define the state of failure experimentally. The procedure 
recommended requires the load to be applied in specified increments throughout 
a period of not less than three hours but in such a manner that the test can be 
considered as one of short duration; the greatest load sustained is defined as the 
ultimate load (“ charge de rupture ’’). The primary factors, such as deformation, 
compressive strain in the concrete and tensile strain in the reinforcement, are 
reckoned to be taken into account, and on the basis of this hypothesis a method 
of calculation of the ultimate resistance of members subjected to bending, direct 
compression, or combined stress is established. The recommendations and 
methods of testing are given in great detail in a report? published earlier this year. 

The second main problem raises the question: What is the strength of con- 
crete? As is well known, cubes, cylinders and prisms of various sizes are used 
in different countries as standard test pieces and the results obtained from speci- 
mens of different shapes differ considerably. Despite much research, a simple 
relationship between these results has not yet been established because the 
relationship is affected by numerous factors, the principal being the “ strength "’ 
of the concrete and, to a less degree but importantly, the fineness of the aggregate. 
Uniformity of shape and size is aimed at by the pronouncement by the Inter- 
national Association of Testing Materials and Research Laboratories for Materials 
and Structures (RILEM), that the international standard should be a cylinder 
12 in. long and 6 in. in diameter; the Committee concurs with this proposal. 
According to investigations, particularly those made recently in Norway, friction 
at the loading surfaces, which increases the apparent crushing strength of concrete, 
is said to be the primary cause of the varying relationship between the results 
obtained from cubes and cylinders. A cylinder fails where the frictional effects 
are least significant, and the distribution of stress is more uniform in a cylinder 
the height of which is at least twice its diameter. A practical advantage is that 
cylindrical cores can be readily cut from hardened concrete. Since failure of 
concrete, whether in compression or tension, is a rending apart of the constituent 
particles, it is probable that the tensile strength is the basic factor and, if this 
be so, some form of splitting test may give a truer value of the strength; in such 
tests it is thought that the shape of the specimen is of little importance. It may 
be that it is easier to correlate tensile and apparent compressive strengths than it 
is to correlate the crushing strengths of specimens of various shapes, and therefore 
some form of tensile test may yet be preferable as an international standard. 

If the cylinder test is adopted throughout Europe, there will accrue the 
advantage that practice in Europe and the U.S.A. is alike, but some complica- 
tions may be raised for such countries, Great Britain in particular, where hitherto 
all regulations, codes and general practice are based on the crushing strength of 
6-in. cubes. The opinions of engineers in this country would be of interest, and 
readers are invited to contribute their views on this subject. 


(1) ‘Cement Standards of the World.” (Published by Cembureau, Sweden. 
Distributed in the United Kingdom by Concrete Publications Ltd. Price 25s.; by 
post 25s. od.) 

(2) “ Preparation of Practical European Standards for the Ultimate Strength 
Calculation of Reinforced Concrete Structures.” European Committee on Concrete 
Report. By Y. Saillard. “ Publications 1960."’ International Association for 
Bridge and Structural Engineering. (Published by Verlag Leeman, Ziirich. See page 
396 of this journal.) 
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Book Reviews. 


“ The Design of Cylindrical Shell Roofs.” 
By J. E. Gibson. (London: E. & F. N. 
ce) Lid. Second edition. 1961. Price 
52s. 

Tue revised edition of this book, the first 

edition of which appeared with Mr. D. W. 

Cooper as co-author, contains four new 

chapters dealing respectively with the use 

of electronic digital computors for the 
analysis of shells, reinforced cement- 
mortar models as a basis of the design 
of complex shell structures, the design of 
the frames supporting shell structures, and 
an account of the practical aspect of shell 
construction. The photo-elastic investi- 
gation of a rigid traverse, which was given 
in the previous edition, is omitted. The 
derivations of the formula used in the 
book are given in an appendix. The 
method of presentation is particularly 
clear and the use of one basic example 
throughout enables the various stresses 
occurring in short, intermediate and long 
shells to be compared. The accuracy of 
various approximate methods and the 
advantages obtained by prestressing edge 
beams are indicated. It is to be re- 
gretted that the opportunity was not 
taken, when preparing this edition, to 
improve the parts dealing with the design 

and detailing of the reinforcement in a 

shell, which are below the standard of 

the rest of the book. 


“Pile Foundations.” By R. D. Chellis 
(London: McGraw-Hill Publishing Co., 
Ltd. Secondedition. i961. Price £6 4s.) 

Tue second edition of this book, the first 
of which was published ten years ago, 
contains much additional matter and has 
been brought up to date. It covers prac- 
tically the entire subject of piles and piled 
foundations and includes a particularly 
good chapter on the deterioration and pre- 
servation of timber piles. The strengthen- 
ing of soils by compaction, electro-osmosis, 
freezing and similar methods is described 
with a useful amount of detail. The sub- 
ject matter is supported by data and 
numerous tables, and while some of these 
are also available in manufacturers’ pub- 
lications, the fact that so much is con- 
tained in one volume makes the new 
edition an essential reference book for 
designers and contractors dealing with 
foundations, 


37° 


British readers may need to rememt« 
or become familiar for the first time, wit! 
American terms which differ from those 
in use in this country; for example, 
“ cushion ”’ in place of “‘ head packing ”’, 
and “ driving cap ” instead of “ helmet ” 
There are, of course, differences also in 
practice and in the equipment normally 
used for particular operations, but this 
may make the book of more interest as 
it describes methods which are not well 
known or little used here. In many books 
of this type, there are particular sections 
which even alone would make the book a 
valuable source of information; the part 
dealing with diesel hammers is one such 
section. 

No doubt it will not be many years 
before another edition is required, and 
when that happens more information 
could be usefully given on prestressed 
concrete piles which in recent years have 
come into general use in the U.S.A. 

For those interested in impact formulz, 
the historical background of some im- 
portant formulz is largely repeated from 
the earlier edition and brought up to date 
by references to the work of Mr. E. A. 
Smith. There are also useful chapters on 
pile-loading tests, failures of piled founda- 
tions and an appendix giving standard 
specifications.—D. H. L. 


“ Festigkeit der Biegedruckzone.” By 
Gunter Scholz. (Berlin: Wilhelm Ernst 


& Son. 1960. DM. to 70.) 


Tus publication describes tests of rein- 
forced concrete beams to determine the 
distribution of stress in the concrete and 
to establish the magnitude and position of 
the compressive force for heavy loads and 
for different qualities of concrete. The 
main purpose of this publication is a 
critical appreciation of an article entitled 
“The distribution of concrete stress in 
reinforced and prestressed concrete beams 
when tested to destruction by a pure 
bending moment’, published in the 
“‘Magazine of Concrete Research”’, 
January 1951. The recommendations for 
relationship between stress and strain are 
compared with test results and the dis- 
crepancies are discussed. The conclu- 
sions, however, are so far not of practical 
use but are an incentive to further study. 
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Forces in Three-dimensional 
Groups of Piles.—I. 


By W. E. SCRIVEN, B.Sc. (Eng.). 


Tue theory in this analysis is based on that proposed by Professor H. M. Wester- 
gaard™ and is applied to three-dimensional groups of piles in general and, in 
particular, to some common symmetrical groups. The theory can also be applied 
to groups of columns if the basic assumptions are satisfied. The assumptions 
made are that all piles are pin-jointed at both ends, and that the pile-cap is rigid 
and capable of transmitting loads and displacements to the piles without itself 
being deformed. 


General Analysis. 


Consider any pile PQ (Fig. 1) with reference to a right-handed set of ortho- 
gonal axes OX, OY, OZ such that the co-ordinates of the junction of pile and 
pile-cap are x,y,z. Due to the external forces P,, P,, P, and moments M,, M,, M, 
the point x, y, z is displaced by amounts #, v, w in the directions OX, OY, OZ and 
is rotated through angles «, f, y in the planes ZOY, XOZ, YOX. All movements 
and rotations are considered positive if they produce a shortening of the pile. 

If /, m, n are the directional cosines of the pile, the total shortening due to 
translational movement is s,, such that 


s, = u.l + v.m + wn. : : ‘ 7 


If point C (x9, V9, %9) is the centre of rotation of the group of piles, consider first 


C(Xo.Vo.Zals 


4 





: 
I 
| 


(1) H. M. WesterGaAarD. “ The Resistance of a Group of Piles.” Journal 
of Western Soc. of Eng., 1917. 
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the rotation in the ZOY plane (Fig. 1). The pile PQ is moved from P to P, by 
the rotation «. From the geometry of the figure, PP, = «.C,P; 


TRS: SS Ga, SEE 2 FRB 
APP, => - (7 —p) =p _ % 


“s a 
cos APP, = sin (. *) = sin w nearly; and 


: a a 
sin APP, = cos (. - ‘) = cos g nearly. 


~ 


(vy — Ve) Z 
>; hence 
I 


COS #4 = and sin w= ~°. 

, C.F ' ( 
AP = PP, cos APP,=—a(z—z,) and AP,=PP, sin APP,=—a(y—y,). 

The co-ordinates of P, are therefore [x, vy — a(z — z,), z — aly — yq)], and the 

co-ordinates of the remote end Q of the pile are [x + Li, y + Lm, z — Ln), in 


which L is the length of the pile. Hence the shortening of the pile due to the 
rotation « is 


s, = L—{[x+Lil—x)}*+[y+Lm—y+a(z—z,)]}?+[z—Ln—z+aly 


~ 


¥e)}*}' 
= L—{ L*+2aL/m(z—z,)—n(y—y,)]}}*, ignoring terms in «?. 

Expanding by the binomial theorem and ignoring second and subsequent terms, 

S, = a[n(y — Vo) — m(z — 24) 
and similarly Sg = Bil(z — 2) — n(x — X4)] 
and S, = y[m(x — x) — Uy — yo) 
in which the symbols R, S, T represent the expressions in square brackets. The 
total shortening in any pile is then 

Sp = S, + 8, + Sg + s,=— 4.14 
If the force in any pile is F, then 
F : = x § O.s 
L r= U.Sr 


in which Q = :% and A is the cross-sectional area, E the elastic modulus, and L 


the length of the pile. [This symbol A is not the same as that in equation (4). 

Clearly, if the centre of rotation can be found, the displacements and rotations 
can be calculated and a solution obtained. The centre of rotation must be such 
that the least moment of resistance of the group of piles is obtained at that point. 
Hence 2Qp? must be a minimum, in which # is the least perpendicular distance 
of the centre-line of the pile from point C (%», Vo, 2»)- 

If L’, M’, N’ are the directional cosines of the line joining P (x, y, z) to 
C (%9, Vo, 29) (Fig. 2), then 

(x — %q), (Vv — Vo). (2 — 20) 
Vv (x — x_)* +(y — y-)* + (2 — 2,)? 


“0 
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C(Xo,¥o,Zo} 











Fig. 2. Fig. 3. 
and if @ is the angle between the centre-line of the pile and the line PC, 
p = PCsin6 
[v (x — %q)* + (y — ve)? + (2 z)?}[s 2(Mn Nm)?] 
VLin(y — v9) — m(z — 2z,)}? 
R24. S24 7%), 
in which 2 denotes the sum of the three cyclic terms. 


ap p ap 


Now since 2Q/? is a minimum ~0ps5 “0p 


LO0p 
eP5 


Xo Yo 

Hence if p + 0, LQ(nS — mT) = LOT — nR) = LO(mR — IS 
The solutions of these equations are 

LOlm ZQin §=LOA } 

ZO(l? + n*) 2Q0mn LOB 

2Q0mn = LO(l? + m*) LOC 


- 
“0 


L0(m* + n*) 20in LOA 
LVlm 2Qmn LOB 
20in §=LO(l? + m*) LOC 


LO(m? + n*) — LOlm LOA 
2Q0im = LO(l* + n*) LOB 
L0ln L0mn = L0C 





LO(m* + n*) Z0lm LOVIn 
in which ZLQim LO (l? + n?) 2Qmn 
20In L0mn = LO(l? + m?*) 
and A (m*? +- n*)x + Imy +- Inz; 
B = lmx — (l* +- n*)y + mnz; 
C = Inx + mny — (/* + m*)z. 
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For equilibrium P, = SFI 
= LFm 
= LFn 
= LFin(y — y_) — m(z — z,.)]) = 2FR 
== ZF[Uz — 2.) — #(x — x_)] = 2FS 
= ZF{m(x — x.) — Uy — y,)] = ZFT 


If these conditions are substituted in formule (2) and (3), 


P, = 2Q.1(ul + vm + wn + aR + BS + yT) | , 
M,=20.Rid+omt+wn+aR+pS+y7T)f °« ° © 
and similarly for P,, P, and M,, M,. 

These formule yield the required values of u, v, w, a, § and y and the force 

in any pile is then given by 
F, = Q, (ul, + vm, + wn, + aR, + BS, + yT)) , i 
in which the suffix 1 denotes the values for the particular pile. 

MomENT Notation.—External non-axial loads on the pile group cause 
moments, the magnitude and direction of which can be expressed in terms of 
the last three of formule (5). Suppose, for instance, that in any group a force 
P, acts at a distance z from, and parallel to, the OY axis, and a force P, acts at 
a distance y from, and parallel to, the OZ axis; the applied moment, from (5), 
is then M, = Py — y,) — P,(z — 2). The sign convention is in accordance 
with the selected set of axes, a positive value of M, tending to rotate the Y-axis 
clockwise about the X-axis into the Z-axis (Fig. 4). 


REDUCTION TO TWO-DIMENSIONAL SyYSTEM.—Before considering particular 
three-dimensional cases it is of interest to investigate the reduction of the general 
solution to a two-dimensional case where all pile-heads are at the same level. 
The notation is shown in Fig. 3, and the following abbreviations are used. 


2, = 20 cos? 6; LT, = LO sin # cos 0; L, = LOx cos* G; 
2, = 20x sin 6 cos 6; 2, = LO sin? 6; L, = LOX* cos*G, 
in which X = (x — x9) + z, tan @. 
Now 1 = cos (x/2 + 0) = —sin0, m=o, and n cos 0: 
P,=—H, P,=0, P,=—W, 
M, = PAf — z_) — P,(e — x) = Wie 


Pp 
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20 cos? 6 o 20 sin @cosé 
o I ) 
20sinOcos6 o XOsin*O 
~ £0 cos? 6X0 sin® 6 +- (20 sin 6 cos 6)? 
2123 “T (2)? —- G. 
20 cos* 6 0 —2Z0x cos*6 
0 I o 
20 sinOcos6 o L0xsin 6 cos 0 


| Therefore A,=- 


From formula (4) z, = 
et 


f 


I 
a \20 cos? § 20x sin 0 cos 8 — LQ sin 6 cos 6 20x cos* 0} 
ss 
oe wg . Sete Syke 
1 —\i—4 ~:—3) = G . 
oa | I 
rrooyy 
5 — et 


Similarly from formula (4), x, (: 


Also R = 0, S = z,sin@ + (x — x) cos0 = X cos6, and T = o; formule (6) 
can therefore be written in the form 


uXQ sin? 0 + w20 sin 0 cos 6 — BLOX .sin § cos # + H ) 
uL0 sin 6 cos 6 + wXQ cos? @ — BLOX .cos* 6 + W =0 
-~ uXQ0X .sin§ cos6 + wLQOX .cos*@ + BXQX*.cos* 6 — M = o. 


But X sin 6 cos @ = z, sin? 6 + (x — x.) sin@ cos @ = z2, + 2, — x,2, = 0. 


Similarly 2QX cos? @ = 22, + 2, — x2, = o and the foregoing formule reduce 
to 
ud, +wl,+ H=0 
wl,+wl,+W=o0 
pd, —-M=o0. 
WZ, — HZ, wi, — Hz, 


i“ 


From these, # 
G = G 


M 
; and pf <=, and, sub- 
—<sé 


stituting in formula (7), 
F, = {usin 0, — w cos 6, + Bl2zgsin 6, + (x, — x9) cos 0,)}0, 
(HY, — W2, HZ,—W2, M.X;) 
: + 0, 


cos 6,< - tan 6 : ‘ 
. \ G : G p J 


f i . M _ 
(| ds — 2, tandé 2, tan6,—2 
cos 6,4 W|~ >? ‘| + a|-*— — 
| G G 
From this result the force in any pile may be determined. 


Circular Groups. 


Consider the case in which the piles are grouped symmetrically about a circle 
of radius a in the plane XOY; that is, for all piles z = 0. The co-ordinate system 
is illustrated in Fig. 5, from which 


x=asinO; y=acosd . . , ‘ (8) 
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Note.—1In the analysis on pages 376 to 
378, the symbol yw represents angle » in 
this diagram 


Fig. 5. 


The directional cosines of PQ are then 
i = sin w.sin (6 + ¢); m = sin w.cos (0 + ¢); cosy. (9) 
If all piles have equal values of Q, then by symmetry 
LQmn = LVin = LOlm = TOmnx = LQlny = LOlmx = LOl*x 
= ZQl*y = LOlmy = LOm*x = LOm*y = LOn*x = LOn*y = o. 
A=B=o and C = LQinx + LQmny. 
ZO(l? + m*).L0(m* + n*) LO? + n*), 


om iets arr oes 
and 2, = —{2QO(m* + n*).2O(/* + n*).2OC} 


2) (LQ0inx + LOmny). 


Substituting from equation (9), 
I : : 
~, X @ sing cos w{20 sin (6 + ¢d) sin @ + LQ cos (6 + ¢d) cos 4} 
sin? yLQ 


a sin Cos pcos ite a ea 
sin? 4 
Substituting in equation (5), 
R=n.y+m.z,; : l.gg — 1.x; 
and since LOn*x.y = LQOmnxy = LQ0lny? = 0, ani 
LOR? = LOn*y? + 247 L0.m? + 22, LOmny, 
LOS* = 2,7 LOl*? + LOn*x*? +. 22, LOln.x; 
LOT? = LOm*x*? + LOPy?; it follows that 
LOmR = LOmny 4-2, LQm*; LTOIS zy LOl? — LOlnx; 
ZQIR = LOnR = LOmS = LOnS = LOIT = LORS = LOmI7 
ZOTR = LOnT = TOTS = 0. 
Assume now that all piles have the same angles uz and¢. Let there be N piles, 
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spaced at angular intervals of 4; then 6 = a The summations required for 
Pi 


the solution are 

ZOl? = sin* ~LO sin? (6 + ¢); LQm* = sin* v.20 cos* (6 + ¢); 

ZOn* = cos* uO; LOlnx = — asiny cos u.LQ sin (6 + ¢) sin 6; 
ZOmny = —a sin p cos n.Z cos (6 + ¢) cos 6; 
ZOl*x? = a* sin® «.LQ sin® (6 +- d) sin* 6; 
20m*x?= a* sin* u.£Q cos* (6 + ¢) sin? 6; 
b SOn*x? = a*cos*u. LQ sin?6; LOl*y* = a*sin* «4.20 sin? (6 + ¢) cos* 6; 
ZLOn*y? = a* cos*® «4.0 cos* 6. 

It can be shown that 

sin 6, + sin (6, + 6) + sin (6, + 26) +... + sin (0, + [N — 1d) 


N - _wN 
sin : (* *)o] sin ° 
2 
and cos 6, 4 t. §) +- cos (6, - s pee 
N : 
cos 0, - ( ‘)a) sl 
2 
sin 
* - hence TJ sin9 = sin*2z cosec = = J cos 4 


; x 
= 4 sin 27 cosec ay = 0 


Similarly SE sin 26 = Y cos 26 = LY sin 460 = 2 cos 46 = o. 


Substituting these identities in the summations assuming Q to be constant, 


. ; N .. . . NV. 
ZOl? = LOm? sin?yz; LQnlx = LOmny = —a— sin pn cos pu cos ¢; 
2 2 


2N 

. ee . aN . 

LOn* = Neos*u; LOl*x? = sin? u(t + 2 cos ¢); 
3 Sete 

LO0mix? — LOl*y? sin® “(I — 2 cos d); 
4 


‘ . a*N . ‘ 
L0n*x? — DOn*y*? cos? ju; LOmR = LOIS = 0; 
> 


ear 


ZOR* = LOS* so cos* zw sin? d; LOT? = =< sin? u(t — 2 cos ¢). 
Substituting these results into equation (6), 
eae See a tae ae wee 
N sin? N sin? a’ N cos? a’ a*N cos* u sin? d 
B 2My ; 2M, 


a*N cos*usin?¢’ * a*N sin* a(t — 2 cos ¢) 


u“ 


(11) 
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The force in any pile is found by substitution in equation (7), which can then 
be reduced to give 
_ 2P,.sin (6 +- ¢) 2P,.cos(@+¢) #£?P, 2M,.sin (0 + 4) 
N sin pg N sin p Necosu aNcosmsind 
__ 2M,.cos (6 + ¢) , 2M,..cos¢ 


Fy 


: ———— - (12 
aN cos uw sind aN sin u(I — 2 cos ¢) (72) 
Equation (12) enables any group of piles to be solved if all the piles have equal 
values of a, u and ¢, and there is only one pile at each node point. The problem 
of several piles at each node, with different values of « and ¢, is now considered, 
but in order to reduce the amount of algebra involved only the moments and forces 
acting in one plane (ZOY) are considered. For this case P, = M, = M, = 0, and 
’ 2 cos (0 4 I 2 sin (6 + 
F, = P,— os (0 + ¢) P M.— ¢) 


oe far ; . 
N sin wu N cos u “aN cos sind 


(13) 


If the values of a, « and ¢ are different for each group, then 
ee P, 2M 


> w eo a , “wt 
ZN sin® ZN cos* 2a*®N cos? u sin® 6 


= 


v 


LaN sin 44 COS 14 COS ad 
and 2, = = . (14) 
ZN sin® u 
Hence 
-4 . 0 ‘ ? ‘ : winite a 
Fond, = U {sin p, cos (0 +- d,)} — woos pu, — a{a, sin (0 + ¢,) sing, cosm,} (15) 
The application of the foregoing expressions is illustrated in three examples 
to be given in a continuation of this article. 


(To be continued.) 
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A BRIDGE IN NORTHERN IRELAND. 


eae ee Doe 


gs ee Fad a 


A Bridge in Northern Ireland. 


By JOHN FABER, B.Sc., M.1.C.E., M.LStruct.E. 


A REINFORCED concrete bridge (Fig. 1) 
320 ft. long was recently constructed, for 
the British Portland Cement Manufac- 
turers Ltd., near the quarry serving the 
cement works at Magheramorne, nar 
Larne, Northern Ireland. To win chalk 
for the manufacture of cement, it is neces- 
sary to dispose of a basalt overburden at 
the rate of 2,000,000 tons per year. The 
basalt is being tipped into Larne Lough 
with a view that eventually a causeway 
may be formed across the Lough to Island 
Magee. From the quarry on the west 
side, the new concrete bridge gives access 
directly over a public main road and the 
Belfast—Larne railway to Larne Lough on 
the east side. 


Design Requirements. 


For the past fifteen years, the road and 
railway were crossed by dumpers of 
medium size using a temporary steel 
bridge, so that a considerable tip of basalt 
has already been formed in the Lough 
Therefore the eastern end of the new 
bridge had to be founded on the tip 
Another requirement was that the line of 
the bridge should be arranged to suit a 
possible future belt-conveyor to be used 
as an alternative method of transport- 
ing the basalt. These requirements, to- 
gether with the disposition of the three 
railway tracks and the improved line for 
the main road, led to siting the bridge on 
a skew and providing three main spans 
each 81 ft. long 

The large dumpers, which the bridge is 
designed to carry, are 32} ft. long and 
12} ft. wide, and weigh 70 tons when fully 
laden. In case a dumper breaks down on 
the bridge, another dumper would go on 
the bridge to push it off and thus two 
machines can be on a span at the same 
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time. Other loads and forces have been 
provided for as follows. Due to the sur- 
face of the carriageway being uneven 
because of spillings from the vehicles, a 
vertical impact effect of 50 per cent. of 
the weight of one laden vehicle is assumed. 
Due to the very efficient braking, a long)- 
tudinal thrust equal to the laden weight 
of the vehicle is taken into account. Due 
to lateral sway, the wheels on one side are 
assumed to carry five-eighths of the total 
load of the vehicle 

The requirement that boulders spilled 
from the dumpers should be prevented 
from falling on to the railway or road has 
led to the adoption of resilient walkways 
on both sides of the bridge, with parapets 
of substantial construction though not 
of unusual height. These measures give 
the bridge a sober esthetic appearance, 
whereas higher parapets on a narrower 
deck would have looked curious and would 
have cost more. 


Alternative Designs of the Deck. 


Alternative designs of the deck were 
considered (Fig. 3). The first scheme was 
to provide precast prestressed trough- 
shaped beams with post-tensioned steel, 
there being four beams side by side on 
each span. The beams were to have been 
precast on the existing tip in the Lough, 
and launched by suspension from a steel 
lattice girder so that each beam would be 
suspended at two points near its ends. 
When the beams had been placed for the 
easternmost span, the deck slab for that 
span would be cast insitu, and would act 
as the compression flange when the bridge 
was in service. The precast beams for 
the next span would then be launched 
over the first span, and so on. 

While the preliminary design was 
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The force in any pile is found by substitution in equation (7), which can then 


be reduced to give 
F, = 


N sin p N sin pu 


__ 2M,.cos (6 +4) . 


_2P,.sin (0+ ¢) , 2P,.cos(@+¢4)  P, 


_ 2M,.sin @ + ¢) 
aN cos BL sin d 
2M,.cos¢ 


N cos mu 





aN cos gu sin } 


(12) 


aN sin u(t — 2 cos ¢) © 


Equation (12) enables any group of piles to be solved if all the piles have equal 


values of a, u and ¢, and there is only one pile at each node point. 


The problem 


of several piles at each node, with different values of « and ¢, is now considered, 
but in order to reduce the amount of algebra involved only the moments and forces 


acting in one plane (ZOY) are considered. 


‘ 0 
Fy — P2s+9) _ p 
N sin yu 


v= > 
ZN cos? 
and 


Hence 
~6 . : 
Fond, = V {sin pw, cos (0 4 


Zar g 
N cos u 


¢,)} — woos m, - 


For this case P, = M M o, and 


(13) 


I M2 sin (6 + d) 
aN cos u sin d 
If the values of a, « and ¢ are different for each group, then 

=. . P. 
EN sin* p’ Lup 


2M, 
Xa*N cos* yu sin? ¢ 
LaN sin 4 COS 4 COS db 


26 = - (14) 


ZN sin* 7 


-a{a, sin (6 +- 4,) sind, cosm,} (15) 


The application of the foregoing expressions is illustrated in three examples 
to be given in a continuation of this article. 


(To be continued.) 
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A BRIDGE IN NORTHERN IRELAND. 


A Bridge in Northern Ireland. 


By JOHN FABER, B.Sc., M.I.C.E., M.1.Struct.E. 


A REINFORCED concrete bridge (Fig. 1) 
320 ft. long was recently constructed, for 
the British Portland Cement Manufac- 
turers Ltd., near the quarry serving the 
cement works at Magheramorne, near 
Larne, Northern Ireland. To win chalk 
for the manufacture of cement, it is neces- 
sary to dispose of a basalt overburden at 
the rate of 2,000,000 tons per year, The 
basalt is being tipped into Larne Lough 
with a view that eventually a causeway 
may be formed across the Lough to Island 
Magee. From the quarry on the west 
side, the new concrete bridge gives access 
directly over a public main road and the 


Belfast-Larne railway to Larne Lough on 
the east side. 


Design Requirements. 

For the past fifteen years, the road and 
railway were crossed by dumpers of 
medium size using a temporary steel 
bridge, so that a considerable tip of basalt 
has already been formed in the Lough. 
Therefore the eastern end of the new 
bridge had to be founded on the tip 
Another requirement was that the line of 
the bridge should be arranged to suit a 
possible future belt-conveyor to be used 
as an alternative method of transport- 
ing the basalt. These requirements, to- 
gether with the disposition of the three 
railway tracks and the improved line for 
the main road, led to siting the bridge on 
a skew and providing three main spans 
each 81 ft. long 

The large dumpers, which the bridge is 
designed to carry, are 32} ft. long and 
124 ft. wide, and weigh 70 tons when fully 
laden. In case a dumper breaks down on 
the bridge, another dumper would go on 
the bridge to push it off and thus two 
machines can be on a span at the same 
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time. Other loads and forces have been 
provided for as follows. Due to the sur- 
face of the carriageway being uneven 
because of spillings from the vehicles, a 
vertical impact effect of 50 per cent. of 
the weight of one laden vehicle is assumed. 
Due to the very efficient braking, a longi- 
tudinal thrust equal to the laden weight 
of the vehicle is taken into account. Due 
to lateral sway, the wheels on one side are 
assumed to carry five-eighths of the total 
load of the vehicle. 

The requirement that boulders spilled 
from the dumpers should be prevented 
from falling on to the railway or road has 
led to the adoption of resilient walkways 
on both sides of the bridge, with parapets 
of substantial construction though not 
of unusual height. These measures give 
the bridge a sober zxsthetic appearance, 
whereas higher parapets on a narrower 
deck would have looked curious and would 
have cost more. 


Alternative Designs of the Deck. 


Alternative designs of the deck were 
considered (Fig. 3). The first scheme was 
to provide precast prestressed trough- 
shaped beams with post-tensioned steel, 
there being four beams side by side on 
each span. The beams were to have been 
precast on the existing tip in the Lough, 
and launched by suspension from a steel 
lattice girder so that each beam would be 
suspended at two points near its ends. 
When the beams had been placed for the 
easternmost span, the deck slab for that 
span would be cast insitu, and would act 
as the compression flange when the bridge 
was in service. The precast beams for 
the next span would then be launched 
over the first span, and so on. 

While the preliminary design was 
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being prepared, the ground investigations 
showed that the so-called basalt tip was so 
interspersed with clay filling, which was 
insufficiently consolidated, that no hori- 
zontal thrust could be resisted at the 
eastern end of the bridge; also the pro- 
vision of adequate vertical support would 
likely be difficult. The western 
| abutment, however, would be on hard 
chalk, and it was decided therefore to 
anchor all the horizontal thrust back to 
thisend. Precasting and launching from 
| the western end would not have been con- 
| venient due to restrictions of the site. 
Also, the provision of an anchorage at one 
end only would mean building the bridge 
in one length without intermediate ex- 
pansion joints; the great variation in 
length this method would cause under the 
effects of temperature, creep, shrinking 
and braking forces did not suit the scheme 
with prestressed precast members, This 
scheme was therefore abandoned 

A second design was therefore de- 
veloped, and included six reinforced con- 
crete beam-ribs cast insitu on a continu- 
ous bird-cage scaffolding. By providing 
slightly longer piles under the intermedi- 
ate piers, and by inclining the piles at 
I in 10, it was thought that the settle- 
ment would be small enough for the 


bridge to be designed as a fully continuous 


structure. (In the precast scheme the 
beams would have acted as freely- 
supported members, at least under the 
influence of all dead loads.) The cost of 
the scaffolding was found to be less than 
the combined cost of launching the pre- 
cast beams combined with the staging 
subsequently required for the deck slab. 
The merit of full continuity was that 
there was an overall saving in cost of 
the cast-insitu bridge compared with the 
precast scheme. Furthermore, the rein- 
forced concrete structure as adopted is 
probably better suited than the pre- 
stressed concrete scheme to resist the 
heavy impact forces. 


The Beams. 


The dimensions of the beam-ribs were 
considered in conjunction with the con- 
tractor with a view to repetitive use of the 
shuttering, and to give sufficient space 
between the ribs for ease of subsequent 
removal (Fig. 2). The normal objection 
to a cast-insitu bridge is the cost of pro- 
viding the support for one and a half spans 
simultaneously necessary to avoid the 
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development of deflections and bending 
moments contrary to the intentions of a 
fully continuous design ; but, by the use of 
a highly repetitive system of shuttering 
on the continuous bird-cage scaffolding, 
this objection does not apply 

The spacing of the beam-ribs and loca 
tion of transverse diaphragms were such 
that wherever a vehicle might be on the 
width of the deck, its weight would be 
shared by at least five of the six ribs pro- 
vided. The dimensions of the ribs and 
the spacing of the reinforcement were 
arranged to facilitate the use of immersion 
vibrators for the whole of the work 
Prior to construction, the contractor made 
up a dummy length of beam-rib, 5 ft. 
long, to determine the effect of the vibra- 
tors in the actual cross-section with con- 
crete containing angular crushed basalt 
wiich is the only aggregate available in 
the district. 


Foundations. 


Ground investigation showed that the 
west abutment would be on a sloping face 
of hard chalk. However, it was not dis- 
covered until later that part of this chalk 
had been quarried to a depth of at least 
50 ft. (and probably more), and this area 
of the quarry working had been filled in 
subsequently with softer material. This 
necessitated building up the abutment 
from new ledges cut into the quarry face, 
a feature which caused some delay but 
which greatly enhanced the effectiveness 
of the abutment as an anchorage. The 
projecting keys at the lower part of the 
abutment were reinforced with rails which 
projected into the walls of the hollow-box 
structure forming the abutment (fig. 2). 

The intermediate piers are founded on 
a variety of faulted strata, and piled 
foundations are provided. The piles are 
of the bored type owing to the inaccessi- 
bility of the site and the close proximity 
of the railway tracks. Clearly a filling of 
mud had been deposited at the time the 
railway was constructed, and in boring for 
the piles it was wished that the engineers 
who had placed this filiimg had first re- 
moved the wrecks of timber ships lying 
on the old shore of the Lough. A number 
of piles were concreted with the bore- 
holes partly filled with water, but two of 
these piles were tested and proved satis- 
factory. In service the piled foundations 
have not moved a measurable amount. 
At the easternmost pier it was expected 
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that the basalt tip in the Lough would 
have squeezed downwards and sideways 
into the mud, and subsequently this was 
found to be so. This necessitated ex- 
cavating to a depth of about 6 ft. im- 
mediately adjacent to the railway line 
before boring for the piles could be started. 
At the extreme eastern end of the 
bridge, where the end span bears on the 
basalt tip, the design of the foundation 
was necessarily uncertain. The boulders 
of basalt made it impracticable to bore or 
drive piles, and there was no easy means 
of obtaining samples to determine the 
strength and degree of consolidation of 
the clay. Accordingly, excavation for a 
spread foundation was commenced, and 
the size and level of the base were deter- 
mined from observations made as the 
work proceeded. Eventually it was de- 
cided to bear on the clay filling at a 
pressure of 4 ton per square foot. Roller 
bearings were provided at this support to 
ensure concentric loading and avoidance 
of lateral thrust. Before constructing the 
foundation, the ground was subjected to 
severe pounding from a 3-ton piling- 
hammer, and this treatment produced a 
preliminary consolidation of about 1 ft. 
In anticipation of further settlement, the 
formation was constructed 2 in. high. A 
settlement of 4 in had taken place by the 
time the bridge had been in service for 
two months, but the total settlement after 
eight months’ service was still only § in. 
In view of the uncertainties as to what 
foundations could actually be provided at 
reasonable cost, the design of the super- 
structure was not finally decided until 
after the construction of the various 
foundations was well advanced. 


Superstructure. 


The design of the superstructure of the ¥ 
bridge is shown in Fig. 2. The anchor of *% 


the whole system is the western box- 
abutment. The three 81-ft. spans, in 
conjunction with the western abutment, 
form a rigid unit. This facilitated the 
constructional work, which proceeded 
eastwards from the western abutment. 
The provision of hinges at the tops and 
bottoms of the intermediate piers was 
considered, but this was found to be more 
expensive than providing rigid joints, 
despite the horizontal thrusts imparted to 
the piers by such effects as temperature, 
shrinking, and braking forces. The piers 
are deliberately thin (18 in.), and are each 
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reinforced differently owing to the differ- 
ent lateral displacements to which they 
are each subjected. At the eastern face 
of the Pier No. 3, a pin connection is pro- 
vided for the short span across to the 
basalt tip, and this allows for settlement 
of the foundation on the tip itself. How- 
ever, the 70-ton braking force from the 
end span has to be transferred in tension 
to the western abutment, and this is 
achieved by the detail indicated at Fig. 2. 
As a secondary precaution, the end span 
is prevented from riding off its bearings 
by reinforced concrete claws which grip 
under the end stiffening diaphragm of the 
deck. 


Constructional Details. 


To assist the proper compaction of the 
concrete in the beam-ribs, they were cast 
up to a level 7} in. below the soffit of the 
deck slab, and there provided with castel- 
lated rebates as shown at Fig. 2. The 
continuity reinforcement in the top of the 
deck was fixed subsequently and incor- 
porated in the slab when this was con- 
creted as a separate operation. The 
castellations have to transfer, between 
the beam-ribs and the slab, the normal 


horizontal shearing forces which arise 
from the bending actions of the bridge 


deck. However, care had to be taken to 
prevent shrinking being restricted by the 
castellations with consequent transverse 
cracking of the slab, or alternatively the 
breaking off of the castellations. For this 
reason the slab was cast in lengths of 4o ft. 
and precautions were taken to minimise 
the shrinkage. 

The provision of a complete bird-cage 
scaffolding enabled each span to be in full 
continuity with its neighbours before the 
soffit shutters were removed. It also 
facilitated speedy working, and in fact 
different stages of the construction on 
each of the spans were being operated 
simultaneously. 

At one stage there was a report that 
blasting in the quarry “lifted a man 
inches off the ground”, and it was 
wondered whether this would be detri- 
mental to the concrete in the earlier stages 
of hardening. Accordingly a _ careful 
watch was kept, and as a result it in- 
dicated that the effect of blasting was 
more psychological than physical, and the 
man who was lifted off the ground must 
have been either highly nervous or very 
agile. However, as a precaution, the 
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undersides of the parapet copings were 
recessed } in. to provide a key with tke 
insitu walling. 

The new approach road on the basalt 
tip is of flexible construction formed as 
follows. The tip had to be built up, and 
advantage was taken of this operation by 
first laying a basalt sub-base 2 ft. thick, 
on which was deposited a rolled dry-lean 
concrete base 12 in. thick, which in turn 
was covered by an asphalt surfacing 2§ in. 
thick. The sub-base was laid in 9-in. 
layers and consolidated by an 8-ton roller. 
The dry-lean concrete base was laid in 
three 4-in. layers, each of which was con- 
solidated by a vibrating roller weighing 
30 cwt. The mixture for the dry-lean 
concrete is 1 : 22 by weight. The flexible 
paving has proved entirely satisfactory for 
carrying the special loading from the very 
heavy dumpers. 

The total cost of the bridge was £65,000. 
The piling took four months. The pile- 
caps and the difficult foundations at the 
western and eastern ends took a further 
five months. The superstructure, includ- 
ing the western hollow-box abutment, the 
piers, deck construction, parapets, and the 
asphalt carriageway, took a further seven 
months. 

The consulting engineers were Messrs. 
Oscar Faber & Partners. The main con- 
tractors were Messrs. McLaughlin & 
Harvey Ltd. The piles were constructed 
by The Cementation Co., Ltd. 


Reinforced Concrete Association. 


Tue subject of the meeting of the Rein- 
forced Concrete Association to be held at 
the Institution of Structural Engineers in 
London on December 6 is “ Watertight 
Concrete Basements”, by L. R. Creasy, 
B.Sc., M.LC.E., M.1.Struct.E. The fol- 
lowing is a synopsis. 

The principles of successful design and 
construction of basements are reviewed 
and advice on sealing defects is given. A 
concrete structure can be made water 
tight and damp-proof without the assist- 
ance of a membrane. Generally the head 
of water is difficult to predict. The per- 
missible stresses may be increased if the 
full head to ground level is allowed for in 
the design. 
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Aqueduct, Alloz. 


Tempul Aqueduct. 


Market Hall, Aigeciras. 


Professor Eduardo Torroja and some of his Works. 


(See facing page.) 
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The Works of the late Professor 
Eduardo Torroja. 


Dr. P. W. ABELES writes: 

Proressor Epuarpo Torroja, whose 
death occurred in June last, at the age 
of 61, was one of the few engineers who 
combined a profound knowledge of the 
theory and behaviour of structures with 
architectural imagination. He was one 
of the first to introduce practical tests 
of three-dimensional models of structures. 
He has left, in addition to many struc- 
tural creations of his design, a valuable 
book entitled ‘‘ Philosophy of Structures ” 
in which are described in general terms 
the basic purposes of structures apart 
from the technical and computative 
aspects. He can claim to have intro- 
duced prestressed concrete into his works 
as early as 1925 and he was one of the 
pioneers of concrete shell construction; 
his hyperbolic-paraboloidal roofs built in 
1935 are famous for their daring appear- 
ance due to the extensive cantilevers. 
The two relative organisations of which 
Prof. Torroja was president, that is the 
Fédération Internationale de la Précon- 
trainte and the Association of Shell Struc- 
tures, have lost their leader, a loss which 
was particularly untimely in view of the 
work in hand in connection with the 
symposia on model testing and simplified 
methods of designing shells which were 
held in Delft and Brussels respectively in 
August and September of this year. 
Prof. Torroja was Director of the Tech- 
nical Institute of Construction and 
Cement at Madrid, which Institute was 
founded by him in 1934 and in which he 
introduced and developed model testing 
to such an extent that his laboratory has 
become world famous in this respect. 

The few examples of Prof. Torroja’s 
work described in the following are suffi- 
cient to show his creative activity and 
are taken from his autobiography, “ The 
Structures of Eduardo Torroja”. Some 


of his early works, which are now mainly 
of historical interest, have been illustrated 
in past numbers of this journal, and show 
how soon he became a master in his line 
Illustrations of some of these works are 
given on page 384. 

In his first prestressed concrete work, 
Prof. Torroja used high-strength steel 
ropes (strand) of 2} in. diameter. Since 
this was over thirty-five years ago, this 
may be considered to be the very first 
concrete structure in which much of the 
initial prestress must have remained. 

Fig. t shows his pioneer prestressed con- 
crete structure, the Tempul Aqueduct, 
the initial design of which consisted of 
five equal spans of 66 ft. each, with two 
river piers supported on piles. Since 
the authorities did not approve this de- 
sign, Prof. Torroja changed it by omit- 
ting the river piers and including two 
tie-members each of which is 135 ft 
long and extends over a support and 
is anchored close to an outer pier. 


The strands, the ends of which were an- 
chored in the concrete, were stressed by 
jacking them up to in. above the sup- 


ports, thereby lifting the overhanging 
spans slightly, and at the same time lift- 
ing the concrete structure off the center- 
ing. Another early example of Prof 
Torroja’s creative constructions is a pre- 
stressed concrete aqueduct built in 1939 
at Alloz (see page 384 and this journal for 
October 1948), a structure which is note- 
worthy not only because of its U-shape 
but also because of details of the system 
of forcing apart end-anchored steel mem- 
bers; the system was re-created in Ger- 
many under the name “ Spreizen " some 
ten years later. In addition to the 
strands extending the entire length of 
the structure, there were pairs of short 
tensioned strands over the supports and, 
in addition to the longitudinal prestress, 
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Fig. 1.—Design of Tempul Aqueduct (1925). 


(See also page 384.) 
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Fig. 2.—Fronton Recoletos (1935). 


transverse prestress was also applied by 
means of turnbuckles. It has been stated 
that there are no signs of cracking in this 
aqueduct which is 1340 ft. long. 
Cylindrical barrel shells had been intro- 
duced in Germany about 1924 by the 
Zeiss-Dywidag system, but Prof. Torroja 
was probably the first to develop this idea 
by the combination of two. cylindrical 
shells with skylights in the roof, as at 
the Fronton Recoletos in 1935 (Fig. 2); 
this structure is illustrated in this journal 
for January 1956. For the skylights a 
triangulated reinforced concrete structure 
was provided in which the glass panels 
were placed. In Fig. 2 it is seen that 
there is a main girder, which is 11 ft. 6 in. 
deep and 72 ft. long, provided to support 
transverse beams from which the lower 


srievenea 


balcony is suspended. The roof, which 
was hit several times during the Spanish 
civil war, exhibited great resistance, in 
spite of great deformations, but it eventu- 
ally collapsed due to buckling caused by 
progressive creep since it was impossible 
to shore up the structure in time and to 
strengthen it. Another construction of 
the same year is the roof of the Villaverde 
church (Fig. 3), where a central semi- 
elliptical shell is connected to two quarter 
ellipses at each side. The dome of the 
market at Algeciras (see page 384 and 
this journal for January 1956) has a 
diameter of 156 ft. and the shell is only 
34 in. thick. In this structure, Prof 
Torroja introduced intentionally, as early 
aS 1933, a stressed ring-beam. 

The hyperbolic-paraboloidal cantilevered 
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Fig. 3.—Villaverde Church (1935). 
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 Enchoned gallery 
Fig. 4.—A Preliminary Scheme for the Grandstand, Madrid (1935). 


roof (Figs. 4 and 7) of the grandstand, 
Madrid, built in 1935, is one of the first, 
if not the first, of this type of currently 
popular form of construction. 

In ordinary reinforced concrete, the 
Esla bridge of 690 ft. span, built in 1930, 
was the largest concrete arch at the time 
and is still the largest railway arch bridge; 
the crown is 330 ft. above the ground 
The arrangement of the centering, which 
later formed part of the reinforcement 
of the arch, and jacking apart at the 
crown are two among a number of novel 
features. 

A further example of how he solved 
problems with some elegance is seen in 
Fig. 5, which shows the operating-theatre 
of the University City Hospital, Madrid, 
which was built in 1934. The roof covers 
a circular area of 70 ft. diameter without 
intermediate columns and a circular sky- 
light of 32 ft. diameter is provided at 
the centre. In this design, the obvious 





solution was discarded and a sound and 
better alternative, in which ring forces 
are developed to counteract the cantilever 
action, was adopted. 

Fig. 6 shows an example of Prof 
Torroja’s recent work, a shell roof for the 
Tachira Club in Caracas, Venezuela, built 
in 1957. This double-curved shell has a 
thickness of 4 in. and is supported on one 
side by a continuous foundation on roller 
bearings and by three separate supports. 
The arches cutting the shell are made 
rigid by thin ties which allow an open 
view. Glass panelled facades are pro- 
vided to act as boundary stiffeners 
Rods are provided to resist the horizontal 
thrust at floor level and longitudinal pre- 
stressing above the roller bearings was 
applied to prevent cracking. By means 
of the ties all horizontal forces are counter- 
balanced and vertical forces only are 
transmitted to the ground. 

Since the combination of wisdom and 
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Fig. 5.—Hospital, Madrid (1934). 
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Fig. 6.—Tachira Club (1957). 
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Fig. 7.—Grandstand, Madrid (1935). 


modesty had made him a most likable writer of these notes had the good fortune 
personality, Professor Torroja will be to be well acquainted with Prof. Torroja. 
greatly missed not only by his friends [Note.—-Figs. 2 to 6 are reproduced 
but by all those who are interested in the from “‘ The Structures of Eduardo Tor- 
development of new ideas and the co- roja” by permission of F. W. Dodge 
ordination of theory and practice. The Corporation.]} 


FIFTY YEARS AGO. 


From “‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, November, 1911 
The Destruction of the Austin Dam. 


“ Tue destruction of the Austin Dam on September 30th last has been the subject of 
a considerable amount of erroneous information in the popular and technical press at 
home. The dam has been in many cases described as of reinforced concrete. It 
was nothing of the sort. It was a concrete structure which had at certain points been 
slightly reinforced with metal. Secondly, certain other papers commented upon the 
accident as being due to the fact that it was of concrete. This, again, is erroneous, 
for the failure was not due to the body of the dam at all, but to unsatisfactory founda- 
tions. Besides, the dam had already failed to a certain extent long before the disaster 
of September 30th, and, owing to delay for some inexplicable reasons, the damage 
had not been made good. 

American technical papers reiterate the fact that it was due to faulty foundations, 
the dam having slid forward on its base until it toppled over.” 
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New Grandstand 


Fic. 1 


CONCRETE has been used n many ways 
and for varying purposes in the new 
Queen Elizabeth II stand (Fig. 1) at 
Ascot racecourse which was opened in 
June last. The constructional period was 
only ten months and the tight programme 
required that as many as possible of the 
structural components should be prepared 
before work commenced on the site. 
Consequently the floors, terraces, stairs 
to the boxes, balcony balustrades and 
some flights of main stairs are of precast 
concrete. The main structure and roof 
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at Ascot. 


are of structural steelwork, the main frame 
being encased in concrete for fire protec- 
tion and in order to reduce maintenance 
The grandstand comprises two main 
parts. The principal section, which faces 
the racecourse, is 560 ft. long and 8o ft 
wide, and has an average height of 74 ft 
Centrally at the rear of this section there 
is a circulation area one third as long 
At the front of the main section, the 
terrace (Figs. 2 and 3), which accommo 
dates 8000 persons standing, rises in steps 
at a slope of 1 in 2. 
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Precast Construction. 


The steps of the terrace are constructed 
of hollow precast reinforced concrete units 
(Fig. 4) and, because of the pedestrian 
traffic to which they are subjected, the 
slab over the cavity is 1} in. thick. For 
rigidity, a span of 10 ft. has been adopted 
for this section, which is half the basic 
span elsewhere throughout the structure. 
The steps overlap one another, with the 
overlap bedded and pointed in mortar, 
and are coated with asphalt. Behind the 
terraces is an area occupied by stall seats 
supported on a continuation of the raking 
beams of the terrace. The seats are 
bolted to ell-shaped precast reinforced 
concrete units each forming the going and 
the riser of a step (Fig. 5). These units 
are of concrete having a strength of 
4000 lb. per square inch at twenty-eight 
days. The balustrade in front of the 
stalls is of concrete precast in panels and 
ribbed vertically on the outer face (Fig. 6), 
which pattern is repeated for most of the 
verticalipanels throughout the grandstand. 

The main structure behind the terraces 
comprises seven main floors which are 
of suspended construction and include 
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ground and mezzanine floors, and five 
private dining-room floors, which serve 
the boxes on three balconies. The middle 
dining-room floor is at the same level as 
the adjacent balcony, but access from 
the remaining upper and lower dining- 
room floors to the boxes is by means of 
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SECTION THROUGH PRECAST SLAB 
FOR TERRACES. 























SECTION THROUGH PRESTRESSED 
PRECAST SLAB FOR FLOORS. 
Fig. 4. 
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Fig. 5.—Precast Seating. 


short flights of steps. The main floor 
slabs spanning between the steel beams 
are prestressed hollow precast units 
(Fig. 4), 3 ft. 2 in. wide and 7} in. deep; 
they contain cables of pretensioned o-2-in. 
crimped wires and span 2oft. Theslabs, 
in each of which are three cavities, were 
made by the long-line method. Since the 
soffits were painted after erection, the 
units were cast in special steel moulds with 
bold arrises. The crushing strength of 


cubes of the concrete for these slabs was 
6000 Ib. per square inch at twenty-eight 
days, the strength at transfer being 4000 


Ib. per square inch. The imposed design 
load is 100 Ib. per square foot throughout 
the floors except in the private dining 
rooms and boxes where it is 80 Ib. per 
square foot. Load tests and handling 
tests were carried out on prototypes of the 
units. To reduce the storey heights, the 
floor beams are laid with their tops 1 in 
above the top of the supporting steel 
beams and are seated on rebates in the 
concrete encasing the beams. The width 
of the seating of the slabs is 2} in. since 


it was necessary to insert the slabs under 
the top flanges of the beams and, becaus« 
of this, to allow for a tolerance in position 
ing the slabs. The total area of precast 
flooring and terraces is 17,000 sq. yd 
which requires 4600 units. The units were 
cast to very close dimensional tolerances 

The balcony balustrade (Fig. 6) extends 
the full length of the grandstand and 
comprises 168 precast ribbed panels each 
1o ft. long. The panels were lifted into 
place by being slung from gear engaging 
with bolts in the top edge (Fig. 7); the 
bolts were afterwards used to attach a 
hardwood cap-rail. The panels were tem 
porarily maintained in a vertical position 
by two tapped studs welded to the top 
flange of the steel channel which sup- 
ported them. The permanent fixing of 
the panels to resist bending was effected 
by reinforcing bars protruding horizontally 
from the panels and embedded in the 
2-in. structural topping on the first two 
precast slabs of the balcony floor; thes 
two slabs differed from the ordinary slabs 
for the balcony, in so far that they are 


Fig. 6.—Precast Balustrade. 
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Fig. 7.—Lower Box-balcony. 


prestressed hollow beams 1 ft. 9 in. wide 
with a key formed between them to pro- 
vide a mechanical bond with the topping. 
The rear balconies giving access to the 
dining-room floors have balustrade panels 
similar tu those of the box balconies, but 
greater in height, and are fixed in a 
similar manner. 

Included in the precast construction 
are the five different types of units form- 
ing parts of the access from the dining 
rooms to the boxes at the split-levels 
(Fig. 8). In each 20-ft. bay these units 
comprise four stairs (two up and two 
down), solid panels alongsi’e the down- 
ward flights, and panels filling the tri- 
angular space between the flights; the 
latter panels are in two pieces for ease of 
handling. The concrete of the stairs con- 
tains granite aggregate and has a finish 
of carborundum trowelled into the treads 

It was necessary to stockpile all pre- 
cast units before work commenced on the 
site in order to avoid delays. 


Encased Steelwork. 


The concrete. encasing the steelwork 
provides a minimum cover of 2 in. over 
the steel. The casing of the stanchions 
(Fig. 9) is generally reinforced with high- 
tensile welded fabric weighing 1 Ib. per 
square yard, but is increased to comply 
with the requirements of B.S. No. 449 
where the concrete casing is taken into 
account in assisting the load-bearing capa- 
city of the encased stanchions, as is neces- 
sary in a few cases where it is desirable 
to have the stanchions all of the same 
section. The concrete for the casings is 
a nominal 1: 2:4 mixture with a j-in 
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aggregate, and has a strength of 3000 Ib. 
per square inch at twenty-eight days; 
the proportions were selected after tests 
of workability and strength. The con- 
crete encasing the steel beams is reinforced 
and secured by fabric similar to that used 
for the stanchions. Where the casing 
envelops only the lower part of a beam 
4-in. diameter mild steel bars pass through 
holes drilled in the web of the beam to 
secure the reinforcement and the casing 


Cast-insitu Construction. 


In addition to the large extent of pre- 
cast work there are some parts, mainly 
stairs and landings, which are of ordin- 
ary cast-insitu construction generally of 
1:1}: 3 reinforced concrete 

One of the two pairs of escalators is 
external and is contained in a reinforced 


Fig. 8.—Stairways of Precast Units. 
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Fig. 9.—Encased Steelwork supporting Prestressed Concrete Floors. 


concrete trough (Fig. 11) which also acts 
as the beam to support the stair and 
spans between the levels of the ground 
and mezzanine floors. This construction 
also carries parallel stairs which cantilever 
from it on either side. The concrete for 
this work is 1 : 1} : 3 with }-in. aggregate 


Foundations. 


The foundations are in the sand and 
sandy gravel of the Bagshot series and 
are at a relatively shallow depth. The 
net bearing pressure is 1} tons per square 
foot. The main foundations, where sepa- 
rate from those of the walls, are in the 
form of independent pads and continuous 
strips. The independent pads are of 
ordinary reinforced concrete design and 
comprise 1:2:4 concrete with 1}-in 
aggregate and are laid on a 1 : 12 blinding 


concrete. 
square 


The largest pads are 13 ft. 6 in. 
The continuous strip foundations 
are 8 ft. wide by 6 ft. deep and are of 
1:10 concrete with 1}-in. aggregate 
Construction joints were formed at the 
third-points between the stanchions to 
suit the amount of concrete placed in one 
operation. High-tensile fabric weighing 
10°76 Ib. per square yard is provided in 
the bottom. At the position of each 
stanchion, a pocket was formed to receive 
a pad of 1:2: 4 concrete which acts as 
a seating for the steelwork and contains 
the holding-down bolts; to distribute the 
loading from these pads, 1-in. diameter 
mild steel bars are provided in the con 
crete strip footing below the pockets 

Other foundations in the circulation 
area are combined one with another and 


with the lift pits and the retaining walls 


Fig. 10.—Construction of Basement Floors. 
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Fig. 11.—Cast-insitu Construction of Escalator Supports and Stairs. 


in this area, where a basement is pro- 
vided. The stanchions form piers for 
the walls which span between them. Be- 
cause of the low water-table, no tanking 
was applied to the basement walls which 
are reinforced with high-tensile fabric and 
constructed in 1: 1}: 3 concrete. P.V.C 
water-bars are provided in all construction 
joints. 

Work in progress on the construction 
of the basement slabs, which are laid on 
sheets of polythene on the ground, is 
shown in Fig. 10 


Bulletins 


“ Country Roads Board.—-Fort;-Seventh 
Annual Report.” (Melbourne, Australia 
1961. No price stated.) 

“ Co-operation Between Main Contrac- 
tors and Sub-Contractors in the 
Building Industry.” (London: National 
Federation of Building Trades Employers. 
1961. Price 2s. 6d.) 

“ The Engineer —His Ein- 

loyment and Development.” (Lon- 
don: The Engineers’ Guild Ltd 1961 
Price 7s. 6d.) 
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The main contractors were Messrs. j 
George Wimpey & Co., Ltd., who were | 
also responsible for the structural design 
Sub-contractors for the precast concrete | 
work were Concrete (Southern) Ltd., for | 
the units for the floors and terraces, and 
Messrs. Cawood Wharton & Co., Ltd., | 
and Messrs. John Ellis & Sons, Ltd., for 
stalls, stairs and panels. The two tower- 
cranes were Pingon cranes 

The information in the 
contributed by Mr. D 
B.Sc., A.M.LC.E. 


foregoing is 
DENNINGTON, | 


Received. 


The following documents are published by | 
H.M.S.O. (London, 1961) for the Ministry of § 
Labour. : 
“ Factories Acts, 1937-1959 Report— Lift- § 

ing and Construction Regulations.” | 

(Price 3s.) ; 
“ Factories.__The Construction (General | 

Provisions) Regulations No. 1580, / 

1961.” (Price od.) 

“ Factories.__The Construction (Lifting 

Operations) Regulations No. 1581. 

1961." (Price 1s : 
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PERMISSIBLE STRESSES IN ROAD BRIDGES. 


Permissible Stresses in Road Bridges. 


Tue Ministry of Transport have an- 
nounced that the permissible working 
stresses in concrete and reinforcing bars 
in road bridges and structures have been 
revised by the Bridges Committee of the 
Road Research Board and are accepted 
by the Ministry as being applicable to 
designs which require the Ministry’s ap- 
proval. The revised stresses, which are 
to be used in conjunction with the loads 
described in Memorandum No 
are given in a new Memorandum No. 785, 
“ Permissible Working Stresses in Con- 
crete and Reinforcing Bars for Highway 
Bridges and Structures’’. The recom- 
mendations are in a form suitable for a 
code of practice, and their adoption neces- 
sitates replacement of certain clauses in 
the Ministry’s Standard Specification. 
The sections of Memorandum No. 577, 


ang @ 
771, 


“ Bridge Design and Construction ”’, re- 
lating to concrete are now superseded 


Permissible Stresses in 
Reinforcement. 


Loapinc Type HA. (BS. No. 153, 
Part 3, Section A—1954).—In mild steel 
bars complying with B.S. No. 785, the 
stresses in tension and compression should 
not exceed 18,000 lb. per square inch for 
bars of all sizes. In cold-twisted steel 
bars complying with B.S. No. 1144 and 
for deformed bars of high-tensile steel 
with a guaranteed yield-sttess, the stress 
in tension should not exceed half the 
guaranteed yield-stress or 30,000 Ib. per 
square inch, whichever is less. The stress 
in compression should not exceed half 
the guaranteed yield-stress nor be more 
than 23,000 Ib. per square inch. 

Crack Contro.t.—When the reinforce- 
ment is of steel other than mild steel and 
when the stress exceeds 18,000 Ib. per 
square inch in tension, the arrangement 
of bars determined from the stress cal- 
culations should be checked for crack 
control by applying the formula 

T< nak, V D 
Zfe 
where 
n = number of bars in tension in the 


section; where bars in slabs are 


* Memorandum No. 771, “ Standard High- 


way Loads”’. 
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spaced uniformly, » is equal to 
12 in. divided by the distance 
(inch) between centres of adjacent 
bars, 
lever arm (inch) measured to the 
centroid of the reinforcement, 
modulus of elasticity of the stee! 
(Ib. per square inch), 
section modulus (in.*) of the 
whole section with regard to the 
edge which is in tension, as if it 
were plain concrete; for slabs, a 
width of 12 in. is taken, 
stress (Ib. per square inch) in 
reinforcement at cracked section 
at the centroid of the reinforce 
ment, 

D = diameter of the reinforcing bar 
(inch 


Minimum acceptable values of T (in inch 
units) are as follows. 


Cold- 
twisted 
Bars 


140 


Deformed 
Bars 
Dead load 
Dead load + live 
Agel ead 70 90 


/ 


105 


If bars in beams are of different sizes 
the calculations should be carried out for 
each group of bars of the same size and 
the values of T added together 

LoapinG Type HB. (B.S. No. 153 
Part 3, Section A—1954).—The maxi 
mum stresses permitted for loading type 
HA may be increased by 25 per cent., 
but should not exceed 30,000 Ib. per 
square inch in tension or 23,000 Ib. pet 
square inch in compression. 


Permissible Stresses in Concrete. 


The compressive, shearing and bond 
stresses in reinforced concrete should not 
exceed those given in Table I. The 
permissible bond stresses may be in 
creased by 25 per cent. when cold-twisted 
bars and deformed bars are used. When 
the proportions of total aggregate to 
cement are between those given in 
Table 1, the permissible concrete stresses 
should be based on the ratio of the sum 
of the volumes of the fine and coarse 
aggregate, measured separately, to the 
quantity of cement and should be ob 
tained by proportion from the two nearest 
nominal proportions 
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PERMISSIBLE STRESSES IN ROAD BRIDGES. 


(CONCRETE) 


Taste I 


Cube st h 
within 28 days 
after mixing 
(tb. per sq. in.) 
Fine Coarse 
gate : ga 


te Prelimin- 
(eu. ft.) (eu. ft.) 


ary test 


Works 
test 


When considering the effect of loading 
type HB, it is permissible to allow an 
overstress of 25 per cent. 

Consideration will be given to the use 
of higher working stresses in special cases 
provided there are adequate safeguards 


Cube strength 
within 7 days 
after mixing 

(ib. per sq. in.) 


Permissible concrete stresses 
(Ib. per sq. in.) 


Compression 


Prelimin- 
ary test 


Works 


test Due to 


Direct bending 


to ensure sufficiently close control of the 
quality and workmanship of the concrete 

References to B.S. No. 153, Part 3, 
Section A (1954), should be read in con- 
junction with Ministry of Transport 
Memorandum No. 


771i. 


International Association for Bridge and Structural Engineering. 


Papers of interest to reinforced concrete 
engineers published in the twentieth 
volume (1960) of the ‘“‘ Publications ”’ of 
the International Association for Bridge 
and Structural Engineering, include the 
following. 

“A General Analysis of Elasto-Plastic 
Three-Dimensional Frames.”” By A. L. L. 
Baker (Great Britain; in English). 

“ Theory of Shells of any Shape.” 
E. Boleskei (Hungary; in German) 

“ Calculation of Groups of Piles with a 
Non-Linear Relationship Between Force 
and Penetration.”” By E. Gruber (Ger- 
many; in German). 

“ Curved Edge Disturbances in Circular 
Cylindrical Shells." By I. Holand (Nor- 
way; in English). 

“Spherical Domes Under 
metrical Loading. By T 
donck (Brazil; in English). 

“The Vibrations of Massive Founda 
tions on Soil.” By M. Novak (Czecho- 
slovakia; in English). 

“Membrane Stresses in Hyperbolic 
Paraboloid Shells Circular in Plan.”” By 


By 


Unsym- 
van Langen- 


E. P. Popov and S. J. Medwadowski 
(U.S.A.; in English). 

“ Elasto-Plastic Analysis of an Inter 
connected Beam System.” By D. \V 
Reddy and A. W. Hendry (Great Britain; 
in English) 

“ Abnormal Loading on Two Types of 
Short Span Bridge.” By R. E. Rowe 
(Great Britain; in English). 

“Strength Calculation of Reinforced 
Concrete Structures.” By Y. Saillard 
(France;in French). Preparation of stan 
dards; Report on the work of the 5th Meet- 
ing’ of European Committee on Concrete 

“On the Relaxation of Steel Wires.’ 
By F. Speck (Switzerland; in German) 

Copies of ‘‘ Publications of the Inter 
national Association for Bridge and 
Structural Engineering,”” Volume 20 
1960 (price 45 Swiss francs), are obtain 
able from Verlag Leemann, Ziirich 
“* Publications ”’ contains eighteen papers 
of which twelve are in English, two in 
French and four in German. Each paper 
is followed by a summary in each of these 
languages. 
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ee 


The Design of Doubly-reinforced Flanged 
Beams by the Load-factor Method. 


By YUKSEL SEZGINER, Dipl. Ing. (Turkey). 


THE nomogram on pages 398 and 399 applies to the design of doubly-reinforced 
beams of tee, ell or I section by the load-factor method, and is based on the 
following equations. 


M, a b, I s : 
peybd,® 4b ; 
rR = 2 4. T T Kael oe 
314, 
An R me Pe 


in which ¢,. = ; a f 
bd, Pe 








Acc e3No.! Bars + ¥ 
Ast =i No.1% « 
Fig. 1. Fig. 2. 


EXAMPLE I.—Determine the amount of reinforcement required in the I-beam 
in Fig. 1 if it is subjected to a bending moment of 4,725,000 in.-lb. The permissible 
( stresses are p., = 1000 lb., ~,, = 20,000 lb., and p,. = 18,000 Ib. per square inch. 
First step.—Calculate the ratios for use with the nomogram, namely, 

6 a d 6 d “5 


= = 3; = 0-20; -—— = 0-05; R,. = 18; 
b 7 3° 


r 


4,725,000 


= = 0250; and R., = 20. 
pbd,®? 1000 X 21 X goo ; 


; . h 
Second step.—Intersect the vertical line for ; = 20 at 0-163 by a horizontal 


yy 


' b d 
line drawn from the intersection of the lines for — = 3 and 7. = 0°20. 
r i 


, M, 
Connect the point for 0-163 ane hd.3 0-250 and produce the line until it 
w~s 


d , , 
* =o at 0-087. A horizontal line drawn from this 


cuts the vertical line for 
1 


: d 
point to intersect the line for 7 = 0°05 at Rur,. = 0°092. Produce it on to the 
1 
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vertical line for - = 0 by a parallel line. A,, can be calculated from 
1 


0°0g2 2I x ; ‘ . 
A, = 09 “= pe 3°22 sq. in.; provide five 1-in. bars. 


; : ; d 
Third step.—Connect 0-092 with the point for —* = 0-20. 
1 
b 0292 » x 
the vertical for “Soak. at 7,,R,, = 0-292. Then A,, = 29 eines 
é 20 
sq. in.; provide six 14-in. bars. 

EXAmpLe II.—The tee-beam in Fig. 2 is subjected to a bending moment of 
1,375,000 in.-lb. Assuming p,, = 1000 lb. per square inch, check that the stresses 
in the tension and compression reinforcement do not exceed 30,000 Ib. and 
23,000 lb. per square inch respectively. 

First step.—Calculate the necessary ratios for use with the nomogram, namely, 

M 1,375,000 . 
5; aie 4 oi 375: om 0°265; dy ait I°5 = 0125; 
pabd,* 1000 x 36 « 144 d, 12 
gp SD 
36 x 12 100 


The line intersects 


= 9°20 


= O02 


+ .b 


te 





Fig. 3. 


Second step.—By the same procedure as in Example I, obtain 7,.R,. = 0°106, 
Therefore the amount of compression reinforcement required, with 
23,000 
R= ae oa 23, 
1000 
0-106 X 36 x 12 : 
x= = I-99 Sq. in. ,; 
23 
since the area provided is 2-36 sq. in., the stress is less than 23,000 Ib. per square 
inch. 
Third step.—By the same procedure as in Example I obtain 7,,R,, = 0-315, 
3t°5 


is given by A 


= 27-70, and p,, = 27,700 Ib. per square inch. 


Basis of Equations. 


Equation (1) differs in form from equation (6) in the B.S. Code No. 114 
which is 


M, = yhabd,* + AgPac(d; d,). 
The first part of this equation is the moment of resistance of a flanged beam, 
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The £.s.d of OSAL* 
—Hardening New Floor Toppings. 





On this basis Tricosal, which hardens a square yard 
of 3/1 sand and cement screed or granolithic paving 1° 
thick for only 74d., is the most economical as well as the 
most efficient additive. It hardens integrally and, being 
a liquid, mixes with the gauging fluid and is evenly 
distributed throughout the mix. 


For 30 years or more Tricosal has been specified by 
leading Architects not only for hardening but for water- 
proofing cement and concrete and increasing their re- 
sistance to oils and acids. Send for Information 
Leaflet No. 1. 


* Osal is the generic name for the products of A. A. BYRD & CO. LTD.—Florosal, Neocosal, 
Tricosal and Lubrosal. Literature about each individual product is available on request. 


A. A. BYRD & CO. LTD. (Dept Ci!) 210 TERMINAL HOUSE, GROSVENOR GARDENS, LONDON, S.W.! 
Phone: SLOane 5236 Grams: Byrdicom, Wesphone, London © Works: Basingstoke, Hants 
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FOR 
SEWERAGE 
WORK 


*Highly resistant to acidic effluents 

*Need no waterproofing compounds—they should not be used 
*Completely immune to any concentration of sulphates 

and most acidic ground conditions 


NOTE: Ali concrete required to resist chemical attack 
should be dense and satisfactorily cured 


Giyiai tl HIGH ALUMINA GEMENT 
AO) \}0)U) 10 BSS 915 


NOU 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED - 73 Brook Street - London W! - Tel: MAYfair 8546 
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(& Sere EFFECTS Of DIFFERENTIAL TEMPERATURE. 


with tension reinforcement only, based on the compressive resistance of the 
concrete. The force in the reinforcement in this case has to be balanced by the 
resistance of the concrete (Fig. 3). If the cross-sectional area of this reinforcement 
is A,,, the following formula can be derived. 


— 


A st,P st = iPa| 7 b,)d, r b, 2] 


from which Aupu =, R., = 2 4, +4 iC ail )}- 
Pabd, . 3 d, b 2 


In the case of a beam with compression reinforcement, the total amount 


of tension reinforcement is A,, = Ay, + A Pe. Also 7,,.Ry = ro Re + 7 Re. 
st 
i 2fd, : 
From the preceding equation, 7,,R,, = — z+ - + . , which is 
i 


equation (2). 


** Effects of Differential Temperature on 
Tall Slender Columns.”’ 


Mr. A. J. ASHDOWN writes as follows 


Since I contributed an article on thermal stresses in this journal for August 1933, 
the article by Mr. D. A. Stephenson in the number for May 1961 is of particular interest 
tome. The suggestion that the temperature through the concrete varies exponentially 
is new to me and it would be interesting to know how the factora = V 4wCR is derived; 
the effect of dispersion of heat through the ends is not included. There seems to be 
a great difference between a linear variation and an exponential variation of thermal 
strain, especially so for thick concrete members. Experimental and analytical 
evidence for assuming an exponential variation would be of great interest, as recent 
experiments carried out at the Imperial College, London, indicate a perfectly linear 
variation of temperature through concrete 13 in. thick, with the sides of *he specimen 
insulated against heat loss. If the assumption of an exponential variation is valid 
the assumption that the moments due to heat-strain and linear strain about the cool 
face are equal is convenient but is difficult to justify. 

If plane sections remain plane after the imposition of an exponential distribution 
of heat-strain, internal stresses will be set up. In order to determine these stresses 
two conditions must be satisfied, namely, that there is no difference of strain between 
the exponential heat-strain and a linear strain, and that the moments caused by these 
strains and acting about the centroid of the section should balance. The second con- 
dition will cause a strain a7, to act at the cool face. The heat-strain at any point at 
a distance * from the hot face is a7,e—**. The equivalent linear strain is 

* 
aT» a(T, T,) (x _ 5): 
The difference of strain is 


- . - - x) 
al @-** — aT» a(T, Tx) (x - a , . . - (a 


Then from the first condition, the integral of expiression (a) gives the total 
difference of strain which is 


T, (+ 

a -—— 
°*\a 
whence 
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EFFECTS OF DIFFERENTIAL TEMPERATURE. CONCRET 


aT. 
Exponential solar heat strain 


oa 
Bey Gradient of internal balance of forces 
a ae Line 


eon 











; de~*# I 
from which - + —— - _ ) —a(T, - 7. o 
a 2a 2a 3, 12 
Substituting the value of T, — 7, from equation (c) and reducing, 
; Ors 2de—*4 ad*T, 
ale - } =O 


4 cde Eee : 6 
In the example given in the article, this expression reduces to oases 
hence 7, = — 0-167,, and from equation (c), 
: if f 
T, + o16T, ad ° 0-327, 

Thus T, = (0-267 + o-16)T, = 
The stress at any point is 


EaT| e-* o-16 — 0587 (1 


Positive results indicate compressive stresses and the distribution is shown in the 


(e) 


accompanying diagram. 
The radius of curvature is 
d 2°5 
a(7, — Tx) (0-427 + O-16)12 K 5°5 10-* 4,900 © 
The deflection at the column-head due to free curvature is 


120* ‘ 
= o-114 ft. = 1-34 in 
2 * 64,500 4 34 

The maximum restraint stresses, adopting the value for E given in the article, are 

160 Ib. per square inch, to which must be added the stresses found from expression (e 
The stress at the hot face is (0-573 12 x aE) 160 208 160 = 368 Ib. per 
square inch, and at the cool face is (0-160 12 x aE) 160 58 
per square inch. Since the column is in direct compression, probably no tensile stresses 


160 - 102 lb 


occur. 
There is an error in the integration of formula (1) which should be 


iz d 


e ad 
Toa| 


a? 
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When the Designer 


consults 


the Mould Maker 


Before the Engineer completes a design incorporating 
precast structural members he can be certain that 
his intentions will be executed by the soundest and 
most economical methods if he has the advice of 
an experienced mould maker. Ease of stripping; 
accuracy ; regularity of quality of concrete unit ; con- 
stant use of moulds; maximum interchangeability of 
moulds; minimum expenditure of labour: these 
factors vitally affect final cost. We specialise in the 
design of moulds for all types of precast structural 
members, and are always at the service of Designers 
who wish to ensure that their designs can be properly 


and economically carried out. 


the most comprehensive 
mould service in the world 





STELMO LTD- WESTWELL LEACON - CHARING: ASHFORD: KENT. Tel: Charing 395-7 
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Compare 
this penetrating 


ability ~ with anything you have ever used before 


BS LEE LEE EEE ESE mee | 


Produces quick, clean holes in all types of 
constructional materials. 





ideal for fixing wall attachments, making 
entrances for pipes and fittings, grouting 
down machinery. 


Two tools in one — easy, fast change from 
percussion to normal drilling. 


Operator comfort is assured by the well 
balanced design and light weight. 


oa 


ni Low-cost — high productivity. 


LIDS OPUNCH 


ROTARY PERCUSSION DRILL 


The Drill with the power to pierce granite 


poe anenen ap even ep an ap an an as aa 


” TO: WOLF ELECTRIC TOOLS LTD., Dept. C.C.£.1!. 
The versatile “Rotopunch Pioneer Works Hanger Lane, Londen, W.5. 

can help you and your Please send me the iliustroted leaflet on the “ROTOPUNCH”™ 
business. So fill in the —— 

AD 

coupon NOW for an 

illustrated leaflet giving a 
facts and benefits in 
detali — and POST TODAY. ; MARK POR THE ATTENTION OF : 
Dcihpeemetanmsanenn ee eeeewd 
Branches ot: GIRMINGHAM - BRISTOL - GLASGOW - LEEDS - MANCHESTER NEWCASTLE - Agents throughout the World 
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and should be repeated in formula (2). Although in the example the correct numerical 
solution is obtained, the expression should read 


25 e-7-5 5 1 
120 e-9*(2-5 — x)dx 120 = 
290 9 3 9. 


The assumption of an initial value of E of 5-5 10* seems rather high; a value of 
4°2 x 10® for concrete with a cube-strength of 6000 Ib. per square inch is more correct 
Prestressing concrete may not alter the modulus of elasticity but high prestress may 
lower its initial value 


EFFECTS OF DIFFERENTIAL TEMPERATURE. 


12a x #. 


Mr. D. A. STEPHENSON replies as follows 


The basic theory of heat flow does, of course, assume a linear variation of tem- 
perature through a conductor, since the rate of heat transmission, which must be con 
stant along its path, is proportional to the temperature gradient. The point that Mr 
Ashdown appears to have missed is that in practice all conductors have thermal! 
capacity and, because of this, the temperature gradient does not become uniform until 
conditions of equilibrium have been achieved, which is after an appreciable lapse of 
time. If the temperature at the surface fluctuates during this period, the variations 
of temperature within the conductor, both with time and with distance from the sur 
face, are more complex than in the idealised case upon which the principles of thermal! 
conduction are based. For example, it would be possible to raise the surface tempera 
ture of a thick concrete wall to several hundred degrees C. almost instantaneously by 
allowing numerous blow-lamps to heat it, but it would not be expected that the 
temperature at the middle of the wall would rise equally quickly to one half of the 
surface temperature 

For the theoretical justification of the heat-flow formule, reference should be 
made to a text-book such as ‘ Elements of Heat Transfer’ by Jacob and Hawkins and 
the experimental work carried out in Kuwait by the Building Research Station of 
D.S.LR. 

I agree that my assumption of zero strain at the cool face is inaccurate, and thank 
Mr. Ashdown for drawing attention to this matter. I also agree that the second term 
within the square bracket in formule (1) and (2) should be - 

The value of E used in the example is based on that used in the case of the main columns 
of the viaduct of the Tasman Bridge now being constructed at Hobart, Tasmania 
A value of 5:5 x 10* was adopted after careful collation of experimental data and 
relates to concrete having a specified minimum cube-strength of 6500 Ib. per square 
inch at twenty-eight days. The figure suggested by Mr. Ashdown corresponds to an 


American formula E (1-8 x 10) 390u, which is generally recognised as giving 
low values. 


Lectures on Building. 


Tue following lectures have been arranged 
by the Ministry of Works. Admission is 
free. The meetings commence at 7.15 
p.m. unless stated otherwise. 

Prevention of Accidents in the Building 
Industry. By J. A. Hayward. Technical 
College, Bolton. November 16; Techni- 
cal College, Connahs Quay. November 21, 
7 p-m.; Technical College, Wrexham. 
November 22, 7 p.m.; and the West- 
minster Hotel, Rhyl. November 23. 

New Techniques in Building. By D. 
Bishop. Highbury Technical College, 
Anglesea Road, Portsmouth. November 
20 
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Fire Resistance of Concrete Structures 
By N. R. Hollington. Technical College, 
Southampton. November 21. 

Work Study Aids Builders. By B. D 
Wakeford. Technical College, Water- 
dale, Doncaster. November 22; and 
Technical College, Wakefield. November 
2 


3. 
Work Study in the Building Industry 


By K. C. M. 
Institute, Bognor 
29. 
Good Concrete From Local Aggregates 
By R. Cameron. Y.M.C.A., Newcastle- 
upon-Tyne. November 30 


Technica! 
November 


Symons. 
Regis. 
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BOX-FRAME CONSTRUCTION IN SWEDEN. 


CONCRET 


Box-frame Construction in Sweden. 


To reduce cost and amount of labour 
required, a method of construction utilis- 
ing a concrete box-frame is being used 
increasingly in Sweden. Although used 
mainly for residentia! structures it is said 
to be adaptable to any structure where 
repetition occurs. The illustration in 
Fig. 2 is of a students’ hostel at Lund. 

Standard shuttering of room-size for 
casting the floors and internal cross-walls 
is assembled on the ground and hoisted 
into position by crane. The shuttering 





is faced with plastic-faced plywood and 
is fitted with the necessary bolts, clamps 
and jacks; there is also a platform from 
which the concrete is placed to form 
a monolithic box-frame structure. The 
shuttering is easily removed for further 
use. Heating coils are embedded in the 
floor slab during construction and other 
services are incorporated in the floors and 
walls. Interior fittings ere bolted to 
threaded sleeves embedded in the con- 
crete. Items such as chutes, ducts and 
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DUR OUT OF FIVE LARGE 





contracts in the U.K. 
use CCL anchorages 


‘CL Spiral Anchorages are 
sed extensively, both at home 
nd overseas, due to their 
dvanced design and reliability 
ndersiteconditions. Theseall- 
retal, embedded type anchor- 
ges provide additional safety 
gainst bad concrete compac- 
on. 


or helpful advice or 
-chnical information write to: 


[ABLE COVERS LIMITED - S: Stephen's House * (Toohnical Service Dept) - Westminster S.W.1 
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Novemn 


Pattern 


of service 


in the 
concrete 


age 


Hand-cut and placed Serpe~tino marble slips 
cast integrally with structural H-frames 
for St. Thomas’ Hospital redevelopment. 
Consulting Engineers F. J. Samuely & Partners 
Architect W. Fowler-Howitt, Dip. Arch. A.R1.B.A. 
Main Contractor Gilbert-Ash Limited 
Three Foid Service 
Modular offer the combined services of consultation, 
design, manufacture and erection 
Modular will manufacture and erect to your designs 
Modular are specialists in precast structural concrete 
combined with integral finishes 
Whatever your concrete problem, The Modular Concrete 
Company's practical experience and technical 
resources are at your service. 


6 Modular | 
[concrete 
Specialist Engineers and Contractors 


THE MODULAR CONCRETE CO. LTD. 
Precast Division, Staines Road, Bedfont, Middiesex. Telephone: Ashford (AS 9) 5€)1 














BOX-FRAME CONSTRUCTION IN SWEDEN. 




















stairs are placed in position by a crane 
before the shuttering is re-erected for a 
further storey. Fig. 1 shows a panel of 
shuttering being placed in position by 
means of a crane. Details of the panels 
and the working platform attached there- 
to are shown in Fig. 3. The structures 
shown in Figs. 1 and 3 are at Edsburg 

A feature of the method of construction 
is that finishing work proceeds simultane 
ously with construction. Floor slabs are 
screeded, finished and polished by a 
machine before the next lift of the walls 
is cast. The plastic-faced shutters leave 
a surface which can be painted or wall 
papered after a simple polishing operation 
Exterior walls are usually of precast con 
crete panels 3} in. thick, and sandwiched 
between this facing and the interior finish 
of plasterboard backed by aluminium foil 
is a 4-in. insulating layer of rock-wool 
Precast panels uf various finishes are used 
or alternatively brick infilling isused. An 


Fig. 3. 
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BOX-FRAME CONSTRUCTION IN SWEDEN. 


Fig. 
example of the latest applications is. the 
construction of residential buildings in 
Malmé which include five buildings with 
from five to twenty-five storeys, contain- 
ing shops, offices, tennis courts and a large 
garage in addition to upwards of seven 
hundred flats. The illustration in Fig. 4 
is of one of these multiple-storey buildings 
in the course of construction 


AB Skanska Cementjuteriet, a 
of Swedish contractors, developed 
method, which is known as the “ 
tong *’ 


firm 
the 
Allbe 
method, in the early 1950’s and 
claim that by its use the number of man 
hours required for a given volume of 
building has been reduced by about half 
compared with conventional 
tional methods 


construc 


Ready Reckoners. 


Revisep British Standard B.S. 1151 
(Part 2-—1961), ‘‘ Guaranteed Minimum 
Reckoners for the Building and Civil 
Engineering Contracting Industries *’, was 
published recently. The revision is neces 
sitated by the adoption, from October 2, 
by the building industry of a 42-hour week 
in place of a 44-hour week. The reckoner 
facilitates calculation by the formula 


406 


7 ll where 
hours guaranteed, W the number of 
working hours available, and N = the 
number of normal hours specified in the 
working-rule agreements 

Copies of the Standard are obtainable 
from the British Standards Institution, 
2 Park Street, London, W.1; price 55 


G the number of 
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What POZZOLITH lo you 


POZZOLITH has contributed to the building of many magnificent concrete structures. 

With modern building becoming increasingly adventurous, builders are demanding a 

more versatile, more pliable concrete, POZZOLITH is helping to meet this demand . 

enabling users to exercise the following three controls. 

1 Control of water content—for improved concrete quality and economy. 

2 Centro! of entrained air—for designed strength with required durability and low 
permeability. 

3 Contre! of rate of hardening—for speed when needed, for retardation where required. 

POZZOLITH and the LONDON-HILTON HOTEL 

On the site of what will be London's most luxurious hotel—the London-Hilton—Ready 

Mixed Concrete Limited will deliver over 40,000 cubic yards of “Readymix" Concrete. Of 

this vast quantity, approxmately 25,000 cubic yards is required for the foundations and 

floors. All this concrete contains POZZOLITH. Not only on this site, but on every 

project on which they've used the POZZOLITH method, Ready Mixed Concrete Limited 

have welcomed the advice of the POZZOLITH field men 

Why not call in the POZZOLITH field man for your next project 


‘ ® 
as a 
n= 

Fe yg | 


za 


POZZOLITH & 


For turther detaits of POZZOLITH and the 

fletd end wite service erite to 

MULARS’ MACHINERY COMPANY LIMITED. 

20 Pioners Mall, Great W ster Street. London. EC 2 
Telephone Londen Wall 4266 (4 lines) 4280 1521 (5 bnes 
Tetegraprhec Address Miams Stock Londo 
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THE CHANGING SCENE 
IN BRITAIN 
OWES MUCH TO 
TUNNEL CEMENT 


Tunnel Cement is playing a 
big part in today’s building 
programmes, with a range 
that includes Masonry, White 
and Coloured Sulphate Re- 
sisting, Rapid Hardening 
and Waterproof Cements. 


The Tunnet Portiand Cement 
Company Limited, 
105, Piccadilly, London, W.1. 
Grosvenor 4100. 


TUNNEL CEMENT OBS gute: FOR RELIABLE BAG AND BULK DELIVERIES 


cVvs- 50 
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PATENT APPLICATIONS FOR ROOFS. 


Patent Applications for Roofs. 


Prestressed Roofs. 


A PRESTRESSED Concrete roof is formed by 
supporting reinforced concrete slabs 4 on 
cables or like tension members 3 sus- 
pended from and extending between sup- 
ports 2, 7, 8 (Fig. 1), filling joints between 
slabs with mortar after all the slabs have 
been positioned, allowing the mortar to 
harden to produce a rigid roof unit, and 
then prestressing the concrete by tension- 
ing the cables. The roof is assembled by 
laying the slabs at the lowest point and 
continuing uniformly on both sides, the 
slope at right angles to the cables being 
adjusted by suitable tensioning of cables 3. 


rafter 11, Fig. 1, a tie bar 13 and a sup- 
port for the rafter wherein the point of 
intersection P of the line of thrust T of the 
support with the avis of the tie bar is 
located below the extended neutral axis of 
the central part of the rafter, and in which 
the resultant of the forces exerted on the 
rafter 11 by the tie bar 13 and support 
exerts on the rafter a bending moment in 
the direction tending to bow the rafter 
upwardly between its ends thereby effect- 
ing reduction of the bending moment at 
the centre of the rafter. The rafter 11 
may be part of a truss which may include 
a second rafter 12 meeting the rafter 11 
in a ridge joint 16, which may comprise a 

































































In one embodiment, Fig. 3, the slabs 4 
have reinforcing members 5 which project 
as hooks for engaging over the cables 3 
which are enclosed in sheaths 9. The joints 
are filled with mortar 6; when this has 
set the cables are further tensioned to pre- 
stress the roof, and the cavities of sheath- 
ing tubes 9 are then filled with mortar 
under pressure. In another embodiment, 
Fig. 7, the slabs have projections or 
tongues 15 with grooves 16 for seating on 
cables 3 to which they are secured by 
bent reinforcing members 14. Hairpin 
loops 26 of reinforcement projecting from 
adjacent slabs are bound together by wires 
12, and stirrups 10 are engaged around 
adjacent cables 3 and slab reinforcements 
13. The slab ends at right angles to 
members 3 have quadrant shaped recesses 
filled with concrete and containing ten- 
sioning members.—No. 851,380. E. Lub- 
bert, E. Schulz, U. Fimnsterwalder, R. 
Jecht, and E. Ruf. December 2, 1057 


Roof Trusses. 
A jornt between a lower end of an in- 
clined reinforced or prestressed concrete 
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resilient packing, and which is located 
below the intersection of the extended 
neutral axes of the central parts of the 
two rafters. The ridge joint also includes 
at least one tie bar 15 which may be 
secured by nuts and washers on its ends, 
Fig. 5 (not shown). The invention may 
also be applied to a north-light truss, 
Fig. 3, in which additional reduction of 
bending moment is effected by an exten 
sion 25 on the shorter rafter 25, sub 
stantially in line with the longer rafter 23 
The tie bars 13, 26 are supported by 
hangers 14, 27 respectively..No. 861,676 
G. Isaac. February 28, 1957 


Handbooks Received. 


“The Federation of Civil Engineering 
Contractors Handbook 1961-62.” 
(London: 1961. Price 12s. 6d.) 


“ Civil Engineering Films and Models.” 
List of 111 films and fourteen models 
available from members of the Federation 
of Civil Engineering Contractors. Copies 
free from the Federation, Romney House 
Tufton Street, London, S.W.1 
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DATA FOR PRICING. CONCRETE 


DATA FOR PRICING REINFORCED CONCRETE. 


MATERIALS (Delivered London). 
Accrecates (per cu. yd.). 
Washed sand: 26s. 9d. Graded gravel (j in.): 24s. 3d. Pit ballast: 25s. 6d. 
CEMENT (per ton). 
i Portiand.—8 tons and upwards: 115s. 3d. 

Rapid-hardening Portland: As ordinary Portland plus 1os. 6d. “‘ Aquacrete ”’ 
and “417”: As ordinary Portland plus 32s. 6d. “ Colorcrete”’ (buff, red, 
and khaki): As ordinary Portland plus 60s. ‘“‘ Snowcrete ’’ (white): 280s. od. 

“ Super-Cement ”: As ordinary Portland plus 32s. 6d. 

High-alumina cement.—6 tons: 314s. 6d. 

“Super Snowcem ” waterproof cement paint: 100s. per cwt. 

REINFORCEMENT (per ton ex stock including delivery in quantities from ro to 500 tons). 

Plain mild steel rods per B.S. No. 785.—1 in. and over: {50 15s.; Jin. and #in.: 
£51 10s.; $im.: £52 5s.; 4 in.: £53 18s.; fin.: £55 8s. 6d.; } in.: £59 9s. 6d. 

Hot-rolled deformed bars: As plain bars plus /1. 

High-tensile (minimum yield point 44,000 Ib. per sq. in.): As mild steel plus 19s. 
(For basic prices and allowances for quantities exceeding 500 tons and extras 

for quantities less than 10 tons, lenghs greater than 40 ft. or less than 5 ft., Lundling, 

labelling, and delivery in other areas, see ‘‘ Concrete Year Book, 1961 ’’.) 

Fabric per B.S. 1221A (per sq. yd.).—No. 109: 3s. jd.; No. 121: 5s. 7$d.; No. 124: 
3s. 44d.; No. 125: 2s. 10}d.; No. 126: 2s. 7d. 

Timper.—Sawn deal shutter boards: {95 to {00 per standard (165 cu. ft.); 1-in. 
boards: 1s. (av.) per sq. ft.; 1}-in. boards: 1s. 3}$d. (av.) per sq. ft. 


MATERIALS AND LABOUR. 


Based on net cost of materials plus 10 per cent. and net cost of labour plus 50 per 
cent. for insurances, etc. (10 per cent.), on-costs (27 per cent.) and profit (10 per cent. 
ongrosscost = 134 percent.on netcost). No allowance for non-productive ordinary time, 
overtime, travelling time, fares, subsistence, etc. Wages (per hour).—Carpenters and 
joiners: 5s. 74d.; labourers: 5s. ; mixer and hoist operators: 5s. 6d.; bar benders: 5s. 54d. 
PorTLAND CEMENT CONCRETE (1! : 2: 4). 

Foundations (per cu. ft.).—3s. 3d. 

Suspended slabs (per sq. yd.).—6 in., 19s. 6d.; 7 in., 22s. 9od.; 9 in., 29s. 34. 

Beams (per cu. {t.).—4s. 4d. Columns (per cu. ft.).—4s. 11d 

Walls (per sq. yd.).—6 in., 21s. 5d.; 9 in., 32s. 1d.; 

12 in. and over (per cu. ft.), 3s. 9d. 

Extra (per cu. yd.) for rapid-hardening Portland cement, 1 : 2 : 4.—2s. 8d. 

REINFORCEMENT.—Mild steel rods cut, bent and fixed (per cwt.) 
In floor slabs Stirrups, 
and beams. Incolumns. In walls. binders, etc. 
in. and over 78s. 1d. 84s. 7d. 82s 
in. and j in. 78s. 10d. 85s. 82s 
79s. 8d. 86s. 2d. 83s 
88s. od. 955. . 93s ; 
89s. 8d. 97s. 6d. O45 109s 
gis. 11d. 995. Yes IIIs 
, 935. od. 100s. 98s. 112s 

Fabric per B.S. No. 1221A in flat areas (per sq. yd.) including straight cutting.— 
No. 109: 4s. 7d4.; No. 121: 8s. 3d.; No. 124: 5s.; No. 125: 4s. 44d.; No. 126: 3s. od. 
SHuTTERING (FoRMWORK).—Assuming five uses of wooden shutters for floor soffits 

and walls, and three uses for beams. 

Soffits of floors, flat roofs, etc. (per sq. yd.): 17s. 8d.; ditto sloping: 19s. 1d. 

Walls and partitions (per sq. yd.): 21s. 11d.; ditto curved: 29s. 9d 

Rectangular beams, lintels, columns, etc. (persq. ft.) : 2s.114d.; dittocircular: 4s. 24d. 
This page is prepared specially for “‘ Concrete and Constructional Engineering" and 

is strictly copyright 
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SOMERSET 
STABILIZED 


PRESTRESSING 
WIRE 


PRESTRESSING 
WIRES 

MAY 

LOOK ALIKE 


BUT... 


... Somerset wire is stabilized to give the low- 
est relaxation, both at normal and cievated 
temperatures. Somerset wire has stable elastic 
characteristics and zero residual clongation 
from normal working stresses. Maximum and 
proof stresses are guaranteed in accordance 
with B.S. 2691. There is a large ductility 
margin above working stress. 

Somerset wire is available plain, indented or 


helically crimped, with degreased surface. 


SOMERSET WIRE COMPANY LTD. 
PENGAM MOORS 

CaRoIFF 

Telephone: Cardiff 37485/6 (°. 4, 4 


wy 
Cables: Somwire, Cardiff ee i) 
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“ CONCRETE SERIES” 
BOOKS ON FOUNDATION ENGINEERING 





AN INTRODUCTION TO DEEP FOUNDATIONS AND SHEET-PILING 


By Donovan H. LE®, M.LC.£., F.ASCE., M.1.MECH.E. 
This book is the successor to the author's “ Sheet Piling, Cofferdams and Caissons"’. It is much enlarged 
and now deals with soil investigation, bearing piles, and sub-aqueous tunnels, as well as making and driving 
sheet-piles, the design of sheet-pile walls, and the design and construction of cofferdams, cylinders and 
open and pneumatic caissons. A feature is the numerous examples of actual works throughout the world. 
Published September 1961 
260 


Numerous diagrams and photographs. 
5 dollars. 


O pages. 
Price 20s.; by post 21s. 2d. In Canada and U.S.A. 


DESIGN AND CONSTRUCTION OF FOUNDATIONS 
By G. P. MANNING, M.ENG., M.L.C.E. 


A dissertation, with much practical data, on the design of most ordinary foundations, including notes on 
constructional operations and materials. Many examples drawn from the Author's extensive experience. 
226 pages. Numerous diagrams, working drawings, design charts etc. 


Published July 1961 
Price 248.; by post 258. In Canada and U.S.A. 6 dollars. 


FOUNDATION FAILURES 
By C. Szecny (Professor of Foundation Engineering, Budapest) 


The author examines the causes of the failure, due to defective foundations, of numerous structur®s 
throughout the world and describes the remedial works undertaken. 


Published March 1961 


115 pages 


. 123 diagrams and photographs 
Price 20s.; by post 21s. 


In Canada and U.S.A. 5 dollars 


REINFORCED CONCRETE PILING AND PILED STRUCTURES 
By F. E. Wentwortu-Sueitps, W. S. Gray, B.a., and H. W. Evans. 


Describes the design, manufacture, and driving of precast concrete piles. Design of piled structures with 
examples and illustrations. Design data in accordance with the latest British Codes of Practice. 


Second Edition. Published 1960 
149 pages, 116 illustrations, 17 tables. 
Price 18s.; by post 19s. In Canada and U.S.A. 4 dollars. 


RAFT FOUNDATIONS.—THE SOIL-LINE METHOD 
By A. L. L. Baker, D.Sc. (TECH.), A.M.1.C.E 


Describes in detail, with worked examples, the Soil-Line Method, a practical and economical way of taking 
into account variation of earth pressure. 


Revised Edition. Published 1957 


148 pages, 89 illustrations. Price 12s.; by post 13s. In Canada and U.S.A. 2-80 dollars 


For complete particulars of these and other books in the 


“ CONCRETE SERIES” 
dealing with all aspects of design and construction in reinforced and 
prestressed concrete write to 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, LONDON S.W.1 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 5d. a word : minimum, 
12s. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. a word: minimum, 155. 
Displayed advertisements, 40s. per column 
inch. Box number 1s. extra. 
Advertisements must reach this ay 14 


Dartmouth Street, London, S.W ne 
26th of the month preceding publicati on. 














SITUATIONS VACANT. 


SITUATIONS VACANT. Experienced reinforeed con 

crete designers and detailers required by structural engineers 
in their Westminster and Vauxhall offices. Pension scheme 

Luncheon vouchers. Five-days’ week, et: Salary accord 

ing to position and experience. Apply Box 4742, Cow 

CRETE AND ConstrucTIONAL EwcineeRine, 14 Dartmouth 
Street, London, S.W.1 


SITUATIONS VACANT. Consuiting engineers have 

vacancies for the f 

with A.M.LStruct.E.; i, Desaguer detailer with HLN.C. or 
Detailers 





sarnilar ; 





. Apply Briawpar, Wappei 
‘erbiey Park Drive, Wembiey, or 10 
Carver Street, Sheffield. 


SITUATIONS VACANT. Designer-detailers with mini 
mum of three years’ experience in reinforced concrete 
required in our London and Guildford offices. Salary 
according to qualifications and 

scheme. Write or telephone for appointment, 
Balham 2486 or Guildford 2485. Terecow Inpustrrat 
Desicyx et -— Station Parade, Balham High 
Road, London, $.W 


SITUATIONS VACANT. Consulting civil and structural 
engineers require additional design staff in their London 
office. Qualifications: 3 to 6 years’ experience. Degre« 
or H.N.C. desirable but not essential. Five-days’ week 
Luncheon vouchers. Write Maurice Nacusnen & 
Partwers, 58 Victoria Street, London, 5.W.1 


SENIOR TECHNICAL 
ASSISTANT 
required for 
RESEARCH DEPARTMENT 
of 
BRITISH RAILWAYS 


British Railways have a vacancy for a Senior 
Technical Assistant in the Building Materials 
Laboratory located at Muswell Hill (alongsid« 
Alexandra Palace Applicants must have at 
least a Higher National Certificate in Chemistry 
and a good chemical and practical knowledge of 
building materials and their uses 

The salary range for the post is {945-41,145 per 
annum. Superannuation and travel facilities 
Medical examination 


Applications, stating age, qualifications and 
experience, to 


DIRECTOR OF RESEARCH (Dept. CC) 
BRITISH RAILWAYS RESEARCH DEPT 
222 MARYLEBONE ROAD 

LONDON, N.W.t 


by Nevember 27. 


SITUATION VACANT. Assistant engineer required for 
reinforced concrete design. Opportunity for young 
engineer to train for responsible position. Telephone 
Rickmansworth 2265 


SITUATIONS VACANT. Ove Arve & Paxtrers 
require experienced reinforced concrete detailers. Appl) 
cants must have at least six years’ experience of producing 
accurate working drawings Apply in writing, giving 
details of previous experience, to 13 Fitzroy Street 
London, W.1 


CONSULTING ENGINEERS 
require immediately 
several 
ENGINEERING ASSISTANTS 


for their 


Sewerage, Sewage Purification and 
Structural Sections 


Salaries between {650-41,150, according to 
qualifications and experience Contributory 
pension and bonus schemes in operation 


Applications, with relevant information including 
age, qualifications and experience, to 


JOHN DOSSOR & ASSOCIATES 
MONK BAR CHAMBERS 
YORK 





* 
Alelahi-e 2 4 4 
team of 

EXPERIENCED 
REINFORCED 

CONCRETE 

DESIGNER/DETAILERS 
and DRAUGHTSMEN 


at any of the Design Offices at 


STAFFORD LEEDS 

LONDON LIVERPOOL 

BIRMINGHAM MANCHESTER 

BRISTOL NEWCASTLE 

CHELMSFORD GLASGOW 
OUBLIN 


* 

Apply 

Chief Engineer: 
~» M.LC.E., M1. Struct. E.. M.ASCE 
REINFORCED CONCRETE 


RING CO. LTD., STAFFORD 








leavin CONCRETE AND CONSTRUCTIONAL ENGINEERING Novewsen, r96r. 


SITUATIONS VACANT. Experienced SITUATION VACANT. Works Manager required for 
ants required by os ——— steel reinforcement specialists in Barking area. Able to 
por) mg take full charge of works and administration and have 
and Write anc oes knowledge of cutting, bending, control of labour, 
details of ex and = 477%, ete. ull details to Box 4785, Concrere anv Con- 
Concrete axp Consrructionat EnGiweerinc, 14 | Sfrvetionan Ewcineerinc, 14 Dartmouth Street, 
Dartmouth Street, London, $.W.1. | London, S.W.1 

SITUATIONS VACANT. 
engineers and comtractors 


Se. a ee 
modern 


Harrow reinforced concrete 
wire experienced detailing- 
‘ive-days’ week, intesesting 

scheme after qualifying 


STRUCTURAL ENGINEER 





EXCEPTIONAL OPPORTUNITY 


experience for position of chief designer in rein- 
forced and prestressed concrete for bridges and build- 
ings. Knowledge of modern bridge design essen- 
tial. Structural steelwork experience desirable 
Prospects of partnership interest in firm. 


Write in confidence, stating age and full details 
of experience and qualifications, to Box 4766, 
Concrete axp ConstructionaL ENGINEERING, 
14 Dartmouth Street, London, S.W.r. 


FIRST-CLASS REINFORCED 
CONCRETE DETAILERS AND 
CIVIL ENGINEERING 
DRAUGHTSMEN 


eee be Come 
mats, leteting 


Write, stating age and full details of etal 
to 


HARRY BROMPTON & PARTNERS, 
7-8 Hobart Place, 

Grosvenor Gardens, 

London, 5.W.1. 


SITUATIONS VACANT. Norris Consultants Limited 
have vacancies for senior civil structural engineers with 
general design experience rticularly of industria! stru« 
tures, power stations, multi-storey buildings and beavy 
foundations. Applications are invited from engineers age 
28-37 capable of controlling complete projects for one 
vacancy in London and three vacancies at Bristol Head 
Office. Permanent progressive appointments. Ful! details 
should be sent to Nora Consucrants Lrp., Beacon 
House, Queen's Road, Clifton, Bristol 8, with thie reference 
Civil Project Engineers. 


L.C.C, BRIXTON SCHOOL OF 


BUILDING 
FERNDALE ROAD, LONDON, S.W.4 


Required, as soon as sible, ASSISTANT 
GRADE B to teach CIVIL AND STRUCTURAL 
ENGINEERING SUBJECTS im sandwich and 
part-time courses. Applicants should be graduate 
im civil engineering and corporate member of 
appropriate professional institution. Teaching 
and or industrial experience desirable 


Salary (at present under review) £735-41,486, 
point of entry and maximum dependent on train 
ng, qualifications and experience 

Forms (foolscap s.a.ec.) from Secretary, returnable 
within 14 days. 


Please quote FE 3a/C/ 2930/11 


arrow, or t 


. Attractive and progressive 


pension 
Write to = bole MS, 





EXPERIENCED 
(United Kingdom born) 


REINFORCED CONCRETE DESIGNERS 
AND DETAILERS REQUIRED 


umerous companies registers ha 

ta for Cmpertenced anon in these 
We are specialists in such tech- 
appointments. NO FEES. 


BUSINESS VACANCIES BUREAU LTD., 
32 Victoria Lendon, 5.W.1. 


Telephone: ABBey 7200 


NORRIS CONSULTANTS LTD 
invite applications from 
SENIOR, INTERMEDIATE and 
JUNIOR ENGINEERS, 
DESIGNERS and DRAUGHTSMEN 


for vacancies in Bristol, London and Reading 
in the following field 


CIVIL AND STRUCTURAL ENGINEERING 
AND BUILDING 


salaries with in 
surance and pension schemes are available in an 
expanding organisation. Send personal details, 
quoting reference E.H.M., to our Head Office 


BEACON HOUSE QUEEN'S ROAD 
CLIFTON BRISTOL & 


E. J. COOK & CO. 
(ENGINEERS) LTD. 


invite 


applications from 


REINFORCED CONCRETE 
DESIGNERS AND 
DESIGNER/DETAILERS 


who are at present earning {1,100 to {1,400 per 
annum, and are prepared to accept responsibility 
in a position offering interesting and varied experi- 
ence in structural concrete design and an oppor 
tunity to gain experience in prestressed concrete 


and structural steelwork 


Write or telephone for application form from 


54 Sourn Sipe, CLarnam Common 
Loxpor, S.W.4 
Telephone: MACaulay 5522 





167/173 Imperial Drive, 
FIEld End 7701 
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Salary range, £850-£1,500. [Luncheon 
vouchers. Pension scheme. Apply Eowarp A. Prrcnex 
& Parrsens, 55-60 Cannon Street, London, E.C.4. CITy 
2291. 





GIVIL 
ENGINEER 


recently qualified, required by international con- 
tracting organisation to work in the London area 
on piling contracts. Good opportunity for gain- 
ing valuable experience. Attractive salary, 
bonus and allowances. 


Write with brief details to 


The Personne! Administrator, 


THE CEMENTATION COMPANY 
LIMITED 


28 Albert Embankment, London, 8.E.1. 











JOHN LIVERSEDGE 
& ASSOCIATES 


Consulting Engineers 


invite applications for the following progressive 
appointments to deal with large and interesting 
new projects, and to participate in a policy of 
expansion. 

ENGINEERS: Salaries up to {2,500 pa 
Fully qualified and with wide experience and 
ability in the design, technical supervision, and 
administration of all types of reinforced concrete 
projects. 

Opportunity is available for applicants with 
ambition, initiative, and creative ability to attain 
Associateship and appropriate benefits 
DESIGNERS: (1,000-{2,000 p.a. qualified and 
with experience in design and efficient detailing 
of large reinforced concrete structures Accus 
tomed to running own jobs and able to guide and 
control assistants. Structural steelwork experi- 
ence an advantage but not essential 
DRAUGHTSMEN: Vacancies also available 
for efficient and accurate draughtsmen of H.N.< 
standard with minimum 4 years’ experience in 
ns and steel scheduling. 5 day week and 
. > 


Written applications stating all relative parti- 
culars to 


THE SECRETARY, 
JOHN LIVERSEDGE & ASSOCIATES, 
42 PORTLAND PLACE, LONDON, W.1 


SITUATIONS WANTED. 


SITUATION WANTED. Civil engineer, 34, British, 
Chartered, Degree, apprenticeship, seeks more responsible 
position London/Essex. Expenenced planning, design, 
construction, administration, steelwork, buildings, pre- 
stressed, precast but mainly reinforced concrete. Present 
emolument {1,600. Box 4784, Concrete axp Cox- 
sTrucTIONAL Ewncinerrinc, 14 Dartmouth Street, 
London, S.W.1 


SITUATION WANTED. (Qualified civil/structural engi 
neer with exceptionally good experience in reinforced and 
prestressed concrete. All types of structures, bridges, 
power stations, and roads. Now available for position of 
responsibility. Box 4783, Concrete anp ConstTeuctionat 
Ewoineerine, 14 Dartmouth Street, London, S.W.1 


FOR SALE. 


FOR SALE. Refuse containers, repaired and modified 
General metalwork, all t E. Sternens & Sow Lro 
Bath Street, London, EC 1. Clerkenwell 1751. 


FOR SALE. Several 3}/4 cu. yd. Rapier high discharge 
truck mixers, each mounted on a Leyland Comet chassis, 
m good condition, {2,250 each. Nine Rapier 3-cu. yd. 
agitators, new 1959, each on a Thames Trailer chassis, 
£1,500 each. Four Rapier 24/3 cu. yd. horizontal truck 
mixers, new 1954/5, each on a Leyland Comet chassis, 
(875 cach. Wirtiam G. Searcn Lrp., Whitehall Road 
12. Telephone: 639081 (ro lines) 


CHAMBERLAIN & WILLOWS 


will sell by Auction (unless previously sold) 

at the City Auction li, $8 Coleman Street, 
I » ECs 

on Thursday, 30th November 1961, at 4 p.m. 


FREEHOLD FACTORY 
HERTFORD ROAD, BARKING, ESSEX 


Mainly clear floor space. Office block. Total 
floor area about 53,650 square feet. Vacant 
possession 
AND 
FREEHOLD INDUSTRIAL SITE 
CRABTREE MANOR WAY, ERITH, KENT 


Frontage of 1,000 feet to River Thames Level 
site with area over 26 acres. Vacant 
possession 
ALSO 
FREEHOLD FACTORY AT CANNING 
TOWN, LONDON, E.16 


Particulars and Conditions of Sale of the 
Auctioneers 
HEAD OFFICE: 23 MOORGATE, 
LONDON, E.C.2 
Telephone: METropolitan Soot (10 lines 
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Trent Gravels 
10,000 tons per week 


Washed & Crushed |} In. to 3 In. 
We are che leading suppliers of high-class concrete 
aggregates in the eres shown shove. Prompc 
deliveries guaranteed and keen competinve prices 

quoted. Send for sampies and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH nwNOoTTS 
Telephone : Nottingham 25 4255 
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SUBSCRIPTION RATES 


The Proprietors of ‘‘Concrete and Constructional 
Engineering ’’ regret to announce that, in view of the 
successive increases in the costs of printing and postage, 
the prepaid subscription rate for this journal will be 36s. 
per annum including postage (or 6.50 doliars in U.S.A. 
and Canada) as from January 1962. 


The price of copies of current numbers, commencing 
with the number for January 1962, will be 3s. or by post 
3s. 6d. (60 cents post paid in U.S.A. and Canada) each. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 


service of contractors and 


| Municipal Authorities in Lon- 


don, Berks, Bucks, Herts, and 
Middlesex Areas. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2°, either 
crushed or natural. 


Specia! Specifications made to 
order. 


& STONE COURT BALLAST CO. LTD. 
i PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Tate Gallery 3456. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 


service of contractors and 
Municipc] Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2", either 
crushed or natural. 


Special Specifications made to 
order. 
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m STONE COURT BALLAST CO. LTD. / ©)* 


“2 PORTLAND HOUSE, TCTHILL ST... WESTMINSTER, S.W.! 
Telephone : Tate Gallery 3456. 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE GRITIGH REINFORCED CONCRETE ENGINEERING CO. LTD., STAPFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Sales: 54 Grosvenor Street, London W.! 
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